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YELLOWKNIFE, N.W.T. 
November 17, 1975. 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. GIBBS: Mr. Commissioner, 
we have had some problems securing accommodation for 
this entire panel and we're hopeful that we will be 
able to let them go in time for them to catch the 
7:50 aircraft tonight. I have spoken to my friend, 
Mr. Goudge, he says there will be no problem. In the 
event that there is, the one person who must get away 
for personal reasons is Mr. Lawrence, and we'd like 
to excuse him if the panel isn't completed on time. 

Secondly, sir, I have brought 
up with me some 35 responses to requests made of 
previous panels, and we'd be prepared to file those 
when this panel is completed or at the start of the 
evening session, whichever happens first and whichever 
is most convenient. 


THE COMMISSIONER: Thank you, 


Mr. Gibbs. Mr. Ryder? 


MR RYDER: Wes ,)Ptvank Sou; Mr. 


Commissioner. 

MR. MARSHALL: Excuse me, sir, 
before my friend begins questioning, I have the next 
panel for Arctic Gas available and they had asked me 


whether or not it was intended that we sit tonight? 


‘THE COMMISSIONER: Yes, I intend 


to sit tonight and I think that we will begin with 
your panel as soon as Mr Ryder's cross-examination of 


this panel is completed. 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 


| 
GROARREMAELYY EYRE, sir. 
| 








2 THE COMMISSIONER: Will that 
a be all right? 
4 MR. MARSHALL: Yes, they'll 
5 be ready. 
6 | 
| L.W. BOUCKHOUT 
7 | C.W. DREW 
FREDERIC B. CLARIDGE 
8 D.M. DAVISON 
HERMAN VAARTNOU 
9 NORMAN A. LAWRENCE 
JAMBS R. TAYLOR 
10 BRIAN O.K. REEVES, resumed: 
12) CROSS-EXAMINATION BY MR. RYDER: 
Q Mr. Bouckhout, I wonder 
12 
if I can begin by putting to you some general proposi- 
13 
tions for environmental concerns, and these, I might 
14 
Say to you, are the same general propositions that were 
15 
put to Mr. Hemstock of the Arctic Gas Phase 2 panel, 
16 
and the purpose of doing so was to see if there is any 
17 | 
difference in the approach which yau take on a general 
18 
basis to the general weight of these matters compared | 
19 
to the Arctic Gas approach. Now, the first proposition 
20 
is that the land or landscape should not be unnecessarilly 
21 
disturbed and I put to you this is a proposition that 
22 
applies everywhere, not just in areas of high sensiti- 
23 
VIC. 
24 
WITNESS BOUOKHOUT: I would 
25 
generally agree with that. 
26 | 
Q The next is that visual 
av 
and aesthetic values should be protected and visual 
28 
impacts minimized. 
29 


A Where possible, I agree. 
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ALLWEST REPORTING L-TD. 1320 | 
BURNABY 2, B.C. 


Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Tajor, Reeves 

Cross-Exam by Ryder 





Q And that third, then, 
that present wilderness areas should be protected and 
disturbance of such areas minimized. 

A I agree. 

Q Fourthly, the disturbance 

of the ground surface, together with the organic mat 
and vegetation that protects it should be minimized as 
a means of reducing or avoiding a wide range of 
environmental impacts and engineering problems. 

A Agreed. 

Q And, that..fifthly,. I'm 
dealing here with the problem caused by the fact that 
your project will enter into competition with -- for 
resources which may be in limited supply, and when that 
competition is engaged, the result then would be that 
there would be a demand on resources that are in short 
supply, and I'm asking you if you accept the proposi- 
tion that they should be used wisely and prudently 
and that conflict should be avoided between the use 
of such resources for any one project and other present 
or future uses of the same resources, and by setting 
these different competitions which apply to resources 
in shortnsupply.-oxn-in»limited.supply .that,a set of 
priorities would be established. 

A Yes, agreed, that would 
have to be worked out, obviously, amongst the people 
or groups either directly involved or implicated in 


these, but that's certainly agreeable, yes. 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross- Exam by Ryder 


Q ALlWright, “arid that 
finally,sixthly, that any Overlap of the project lands, 
On lands which will be useful to man for other purposes | 
purposes of a traditional nature in the future and in 
the past, should be minimized and conflicts in land 
use should be avoided, if possible. | 


A Where possible that's right, 





yes. 
Q And finally the archaeolo 

gical and historical sites should be projected from 

disturbance by the project, and that archaeological 


Materials that cannot be protected, some means should 


be adopted to salvage those. 


: 
| 
A Agreed. | 

Q And then lastly, that : 
where disturbance has taken place and as a guard | 
against future disturbance, that some stabilization | 
and restoration OY rehabilitation measures should be 
implimented. 

A Agreed. 

Q So that the goals of 
Foothills, with respect to environmental protection, 
are in general terms the same as those of Arctic Gas. 

A iL would thank so, Tf 
Arctic Gas has agreed to all those suppositions. 

Q Now, I want to now turn 
to the measures you propose to approach and achieve 
these goals. First of all, I want you just to Single 


out any areas of difference between your approach and 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Ryder 

that of Arctic Gas. First of all with respect to the 


identification of environmental concerns. 
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At 


17, BLE 13204 | 


Bouckhout, Drew, Claridge 
Davison, Vaartnou , 
Lawrence, Taylor, Reeves 
Cross-Exam by Ryder 


BK I would think, sir, that 


as far as the identification of concerns, I can't 


really speak for Arctic Gas because I am not totally 
familiar with their identification. 

I would think that we 
would be generally since they're professionals workina 


for both competing applicants. The identification 





of concerns should be generally similar. 
O AT seeoht,. “ILE aiirive the 
course of these proceedings of Phase Two and livina 


environment in Phase Three, a difference in the concern 
| 
| 


that you have identified is revealed, you let us 


| 


know about that so that we can address the differences} 
A Certainly. 
QO Now, are you familiar | 
at all withthe manner that Arctic Gas rates 


environmental concerns and measures them so that 
it can proceed with the trading-off processes ReROR coll 


concern with another when that becomes necessary. 


they rate environmental concerns. Is that the question 
0 Yes. 
A No, I am not familiar 


with the way they rate environmental concerns for 
trade-off purposes. 

0 Well, perhaps you and 
your counsel can reveal if you detect any difference 
in the process of rating environmental concerns 


A In terms of the way | 
| 
| 
| 
| 
| 
| 
| 

between yourself and Arctic Gas, you can let us know 
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a 


Bouckhout, Drew, Claridge, 
Davison, Vaartnou,Lawrence, 
Taylor, Reeves | 
Cross-Exam by Ryder 

about that so that we can address that matter as well. 
MR. GIBBS: Well sir, we 


are in some difficulty in knowing what he means 





by grading environmental concerns where you use a 
numbering system and number something at one and 


something at ten or what process he is referring to. 





THE COMMISSIONER: I was 
going to ask-the same question. 

MR. RYDER? 20 Now, I have 
just assumed through this phase and Phase Three that 
it will be apparent that the burden of our questions 
in any event and I believe the burden of some other 
participants here will be to obtain disclosure of the | 
kind of considerations which the environmentalists of | 


both projects consider in trading-off when the trade-| 


off is necessary but when the environmentalist in 





another environmental area and if there is any 

aifference in the approach that you detect between 

your own approach and that of Arctic Gas, we would 

be obliged to know what that is so that we can adjust 
particular attention to that. 

What we are interested 
in before Mr. Gibbs interrupts--what we are interested 
in is distinguishing the differences between your 
application and that of Aretic Gas. 

‘MR. GIBBS: It is very, very 
difficult to have to impose upon this witness. He 
may not even know what has gone into the decision 


making process of Arctic Gas. 
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J 

¢ If referred to harming a bird species over harming a | 

3 fish species. It is putting a burden on this witness | 

4 that I think he ought not to be asked to bear. He 

> can say this is how we have gone about it. These are 

6 | the factors that we took into account and this is the 

7 decision we received or we made and ee Gas can 

8 do the same but neither one, I think can build into 

9 it. Those things haven't advanced far enough 
10 to tell my friend what the difference is and why it 

11 happened that way. 
12 THE COMMISSIONER: Well, are | 

I 
13 you able to enable to enlighten us at all, Mr. Bouckhout? 
14 WITNESS BOUCKHOUT: A Well, 
15 Mr. Commissioner, I think I find the question very | 
16 difficult. That type of questioning since obviously | 
1? Arctic Gas have resolved their concerns and their | 
approach to environment their way and I certainly | 
19 Naven t party to any of their resolutions as such nor | 
20 they to ours. | 
{ 

21 TS Very ait ici, ao | 
22 materialize these types of things to say, you know, 
oe you get a rating scale of one to ten and if, in fact, 
24 we did do that, then it would be possible for us to 
ae compare them but we cannot always use that type of | 
26 | a rating scale. We rely on the judament of the | 
ou various consultants, various experts we have in the 
ke field to give us an opinion as to what potential 

ee repercussions are -- if this or if that and it is very 
30 


difficult to compare them on a one to one basis. 


ve ee.  meNd-0 
ny cae Te 


aia x ff eae esioage bak do 
, : 


inde bee no nebaud B pattie et : 


- ‘on , teed of bodes ad oF Jpn aoe a a 
a 
Wwe deen’ .3L tood6 snep evan ow: vet aids 


si etdd bag Aaudems ott A003 ioe olka 


7 


a5 9itogA bas shan aw t0 2 Scat ow nokatoet 

egal biiwd nen Anidg IT ,9a0 teddten gud emse ods oO 
Hewone t6 sonsvbs 2'oovad epatddg egorT «ti 
yi vdw buns et sorots3Rif Sai Pew Sneiz? ya Ele? of 

| -ysw taca3 beneqcer 

eye .,If[sw sHIMOIS2IMMOD BAT 
iioiyoued . Ife +6 su nmesadeting of sidsne of éids voy 
OU IO Searriw 

fit Bott I Makdd LT yrenoleatamod tM 

‘oltesup to savi ssdaT dfyoktaip 

noe thetis beviocae: saver ea) oLJoIA 

tiefs tnommozsivae oF tosozqas 


eex theft? to yns oF yItKa 3° novedt 


sto ot vests 


(vs eaent oiler 
o olsor paiidst s3 
hlyow 3i agit , der? 
ayswin jonass ow gud med 
iobyet edt ne vies aw 
ime0%s auvolwsyv 
$oet7oa tattw o2 Bn norhicdo 


ey #: St ba@S Ddarit ti zo aids Bh 


etasd@ and ot anc 4 no mod 





Ai L wes: 


T REPORTING LTD. 
WIP ATA Y 2, Ae. 


assist us in doing that. Now, I simply ask Mr. 


13207 


Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Ryder 





THE COMMISSIONER: Well, we 
don't. seem to be getting very far with that, Mr. Ryder. 

MR. RYDER: No, Mr. 
Commissioner, let me simply say that the reason I 
put these questions to the witness and I can appreciate| 
that he may have some difficulty with them,’ stems from 

the terms of reference which we have and our 

obligations to be found to the Foothills application, 
the tenor of that obligation as I appreciate it is 
to assess the difference between the Foothills’ 
application and the Arctic Gas application. Which if 
we can address ourselves to cece nies is nothing left 


to finds a ~ It would seem to me 


| 


' 
1 
{ 
| 
| 
| 
| 
| 
! 





thatthe major burden of Mr. Gibbs is to 


\ 


Bouckhout if he is aware of any differences now pa aia 


the method that Arctic Gas has used and the method. 
Ana that's pretty difficult because Arctic Gas hasn't 
disclosed everything on that score yet. 

A That, you know, as you 
appreciate, it is difficult to answer. This is one of 
the reasons in my direct hate are where I simply 
stated how I approached it, or how my department 


approached it. Beyond that, we pretty much have to 


leave it up to you,having listened to Arctic Gas's 

panels and their Postpone and our panels and our 

testimony Se ip ere ae draw your conclusions from fnaL. 
THE COMMISSIONER: Well, at any 


rate, the principles relating to preservation of 
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environmental value is that you would find ak 
the same as the principles that have been estab;ished 
by Arctic Gas but you are not aware of any differences 
in the application of those principles, 
Is that -- ? 

A None that at this 
Stage you could really put your finger on per se that 
you know, I could give to the Commission right now. I 


think the principles definitely would have to be about 


the same. You know, we're a bunch of professionals 





working on both sides of the street and both approachin« 


it, I think, the same way. 

THE COMMISSIONER: Working 
both sides of the street. I thought it was only Mr. 
Lawrence who worked on both sides of the street. 

A There are certainly some 
differences obviously in the routing or routes there 
is an obvious difference but beyond that I'd simply 


have to leave it at that. 


| 
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Q For the moment then, can 
I turn to another subject which is the Environmental 
Education Program which you propose. Now, I take it 
that this education program ust be directed to two 
levels of employees. And the first level would be those 


who have a responsibility to introduce and apply the 





mitigation techniques in the fiejd.) Am 1) correct i 
that? 

A.6chThat's one of the levels. 
That's right. 

Q And that the second level | 
would be the work crews themselves who are to be 
employed .onthe pipeline? | 

KR Thee s front, The 


engineering people involved in designing and so on and 





the contractors. 

Q Now, in your evidence in | 
chief you refer I think to a manual for the education | 
of your engineers? 

A I refer to manual of 
environmental protection measures. This manual would | 
be something which is put together dictating the types 
of protection measures which will be applied in certain 
circumstances in certain areas. This was not -a-— My 
direct testimony at least did not refer directly to a 
manual which be used as an education tool. However, 

I prefer to call it an information program rather than 


— definitely 
an education program but something similar wil}¥ have to 
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be done. 

Q All right. Now, the manual 
that you referred to, I take it, is a manual for the 
use of your engineers in the field? 

A It would be primarily a 
manual for the use of our environmental inspectors in 
the field.. 

Q Now, do you propose any 
manual then or any means of educating the engineers oh al 
the field who are responsible for applying these 
mitigation procedures? | 

A Yes, certainly this will | 
have to be done. We are not yet at the stage where we 
have firmly developed an information program as such, 


but definitely this is going to have to be done over 





some period of time. 

© So, you, \haven't-- Have you 
thought about a table of contents or have you thought 
about the content of a manual of this kind? 

A Well, it will probably have 
to be broken down at least initially, I would thimnk,,. On 
an aerial base. That is not a site specific, per se, 
but an area specific base. For instance, it would deal 
with spread one, spread two and so on. It would also 
deal with intro-structure within these spreads and the 
different concerns applied to the different types of 
spreads. 


Q So, he would know what 
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techniques to look for in particular areas? 





are definitely going to be applied and also what 


techniques over and above those can be used on a 


A He would know what Son 
discretYonary basis. | 
Q Now, the manual that you | 
have started work on, I take, is for your inspectors 
A Well, as I said, we haven't 
actually worked on the manual. I said the manual would 
be prepared and that is definitely true but it would 
be for the inspectors to use as a guide book for their 
operation in the field and beyond that there is the 


information program in which something over and above | 


would be developed for the information or education of 





both the inspectors and the construction and aaa 
personnel. | 

O™ Ana” i take it that’ that 
manual hasn't been started? 

R* That's ‘right. I might say 
that we have had some discussion with various people 
along this line and we are very concerned and wish to 
get together with the various government agencies in 
terms of preparing such a manual and developing such 
a program. 

» Q You have then prototypes 
to work from? 

A There is a prototype which 


was developed for the Mackenzie highway work, I believe 
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1 Cross-Exam by Ryder. 

2 | 
3 This is something that could be used as somewhat of a | 
4 prototype. However, in a construction project of this | 
5 scale, dealing with the types of concerns we are eae 
6 with and winter construction and so on, it is going to | 
7 have to be really started from scratch and worked up | 


from there. 





Q Has Alyeska got a manual 
of that kind? 

A They have a manual of 
stipulations, environmental stiplulations, yes. 


QesThat's: justethe terms and 


conditions which apply to the Alyeska line. 
A What!seraght: 
Q Do you have a manual which 


educates and assists the environmental inspectors in 


Alyeska to perform their job? 

A Yes, I believe they do have 
a manual something like that. I am not personally 
familiar with it, but I believe they do. 

Q Do you propose looking at 
that? 

A Yes, most definitely. We 
have in fact had the Alyeska people initalking! tomour 
environmental people as well as our engineering people 
in regards to the types.of concerns and the types of 
operations that they have progressed with on the 


Alyeska line. 


Q Well, now if I can Eurim LO 
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1 Cross-Exam by Ryder. 

2 

3 what you propose to do to educate the work crews. Have 
4 you devised a course for them? 

3 A We haven't devised a course 
6 per se. No, it is a matter of tailoring the types of 

7 information to the different levels of people who are 

8 going to have to make use of it. I might say this is 

9 one of the reasons that the people who are within my 
10 own department at Foothills have the broad backgrounds 
11 they do. For instance, as I said in my direct testimony, 
12 Mr. Byers having had years of experience in pipelining 
18s and Mr. Lamb being an accomplished heavy 
14 equipment operator and job foreman etc. | 
15 Q Well; can IL.ask~you, then | 


more specifically, what is your present thinking on | 
the timing of the course, when it will be given to the | 
employees. | 

Aw.S@rty, Lidid not catch that}, 

Q What is your present thinkib 
on the timing of the course; that is when it will be 
given to the employees? 

A It will have to be given to 
select employees before they actually go into. they field 
wherever possible. This is particularly in reference 


to the supervisory people. As far as application to the 


actual construction workers, the cat-skinners and so 





on, we really haven't arrived at a point where we can 
29 say when is the course actually going to be given, if 


30 we can in fact call it a course. 
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| 
Bouckhout, Drew, Claridge, 

| 

, 

| 
Q I am just dealing now with 
the course to the work crews. I am not dealing with th 
course or any educational schemes you may have for 
supervisory personnel. And just dealing with the cours 
that you propose to give to the work crews, have you 
given any thought to the training of the instructors? 
Do you want professional educationalists or do you want 
biologists or who do- you want on that job? 

A My preference would be to 
people who have a long suit of experience in the field 
and can appreciate both the academic or biological 
or physical environment aspects of the types of concern 
and problems which may arise as well as having some sort 
of appreciation for what the actual construction Rone | 
and the supervisory personnel on the job are going to | 
have to put up with. 

Q Have you given any thought 
to ‘when you eeey Scene crews their environmental 
education? 

POONOFEe that? particular aspect 
of the program hasn't been developed to date. As lI 
say, we are really in preliminary stages Of trying eo 
think out what would be applicable and how to approach 
Lt 

> OumSo, lican’ tyobtain from.you 
any concrete thinking now on that topic? 


A Nothing more than you have 


already obtained, no. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

1 Cross-Exam by Ryder. 

2 

3 Q Again, do you propose to 

4 | look at what Alyeska is doing in that regard? 

e A Yes, most certainly. 

Fs Q Has any member of your staf 
7 done this already? 

8 A As I said we have had some 
9 people from ma aaia coming, come down to our shop in 

10 Calgary and give us a talk in regard: to how the 

Pe Alyeska program has progressed. Now, this one particular 
i individual was a government employee, a state employee, 
13 | in fact, on Alyeska who is involved in the state 
14 surveillance, environmental surveillance of the Alyeska 
1S: prea ece and we are progressing further with this and | 
6 | we do intend to go to the nivesea project this spring | 
17 sometime and spend considerablaime there reviewing what | 
18 is happening and how they are approaching similar 
19 types of problems. 
20 O, All right, there may .be 
211 some evidence later Mr. Bouckhout, sometime as to the 
22 contents of the Alyeska course. Are you able now to 
9 pare us any view as to how you think it is working? 
24 | A No, I am afraid I am not. 

25 | 

26. 

27 

28 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Ryder 
Q Well now;,°can I turn 
to your inspection staff, these are your environmental 
inspectors. I take it you propose a team of inspectors. 
A At present I would 
think that's pPonebty the best way to run it, yes. 
Q And do you foresee a 
number of these inspectors that you will be hiring? 
A, A tentative number given 
my thinking to date I would foresee possibly somewhere 
in the range of 30 E50 people, however, I must say 
that's very tentative and it's going to depend on 
the final makeup of the actual inspection staff and the 
inspection program per se. 
| Q And this is during the 
construction phase? 
A This will be prior 
to the construction phase. I hope to get it started 
prior to the actual construction. In other words, in 
line with our feecl aie omnia tata so on we'll follow 
right through the construction phase. 
Q And can you give us any 
idea as to how you propose to set up this team, 
where you propose to locate them and where they will 
be reporting to, and matters of that kind? 
A Yes, I can give you a 
very general scheme now: Again this is based on my 
thinking to date, and by no means should it be con- 


strued as necessarily the final inspection staff or 





the final inspection scheme; but I would hope to have 
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Bouckhout, Drew, Claridge 

Davison, Vaartnou, Lagrence 
Taylor, Reeves 

Cross-Exam by Ryder 





people at each spread who would be responsible for 
both the physical and biological aspects of the pro- 
gram. Beyond that, the people in the individual 
spreads would be responsible to a district chief, 
there being possibly up to three districts that 
would more or less parallel the future operations 
and maintenance district. So it's in terms again from 
my thinking to date, the spread people report to a 
district head, who in turn report to a head of 
inspection or some such designation in head office. 

Q And what type of training 
are you looking for? 

A Again, it's going to be 


a matter of selection of the individuals who are best | 





suited to this type of a program. As I said 
earlier, the type of people who we are going to Bee 
are people who can appreciate both ends of the stick 
and just don't have a very long suit in pure academics 
and can't appreciate construction or vice versa. 


As far as the actual qualifi-~ 


tion of merit, in other words we're not necessarily 
going to set a minimal educational standard, a Master's 
degree or a Ph. D. or anything like this. It's really 
going to have to be a selection on an individual basis. 
Q And the man on each 
spread, what kind of het does he have? 
A This is something again 


which hasn't really been finalized or worked out to 


_ 


| 
| 
| 
cations, it's really going to be a matter of qualifica 
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Bouckhout, Drew, Claridge 

ll 

Davison, Vaartnou, Lawrence, 
ue Taylor, Beeves | 

Cross-Exam by Ryder. 


date. As far as powers are concerned, he's going to be 
responsible to make sure that the measures which have 
definitely been designated, which are not optional 
measures but which are actually designated eee 
are going to be followed, and beyond that he would hae, 
I would think, the power to adopt discretional measures 
wherever necessary. This would obviously have to be 
done in consultation with his own immediate boss, be 
it the boss on the spread or boss at the district 
level. I really can't give you exactly again what 
power he's going to have. We've been thinking along 
these lines and a couple of fellows in our shop are 
presently charged with starting to develop this type 
of program, and towarc that end as I said earlier, 
I'm very interested in the government's thinking, the 
various government agencies on this type Of a thing 
since I would like to see this type of a program 
developed in concert with the ultimate government 
surveillance team, or government inspection team, 
since we can somewhat parallel our efforts and not 
duplicate efforts. 

Q It would be useful to 
us, and I believe to the Commission as a whole, if we 
had some kind of proposal from you in this regard in 
more concrete terms, and the reason why I'm getting 
a little difficult with you on this, Mr. Bouckhout, 
is because in the week of September 15th this matter 
was raised with the previous panel of your company 


and I think Mr. Hollingworth said at page 9996 that 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Ryder | 
this is a serious matter and it has to be dealt with 
and they will be doing what they can, you would be 
doing what you could as a company to provide us this 
information so that we could adequately examine. I was 
wondering when yau thought that you would be Lia 
position to reveal your proposal to us so that we 
can have a look? 

A Well, I really can't 
at this stage obviously reveal to you any proposal 
beyond what I've already said. This is our thinking 
on the matter and this is the way we're progressing and 
‘this is the line we're taking towards development of 
this sort of thing. Agdn I say that I have been in 
contact with some people in the Federal and Territorial 
Governm ent agencies in hopes that we could perhaps 


get together on this development at an early stage 





so that we don't go our separate ways for some length 
of time and then have to come back to base one and 
have to knock it over. So that when we're actually 
developing this thing we're getting together on it. 

Q May I just before leaving 
this topic ask you, to direct you, to obtain your 
views on a more concrete level. If in the field your 
environmental inspector proposes a remedy to maintain 
for example flow downstream of a stream ~~ 

A Sorry, to maintain what? 

Q Flow level downstream 
of a stream that's being cut by the pipeline, and he 


proposes a method @ doing this that may be somewhat 
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Cross-Exam by Ryder 





i 

2 expensive and is challenged by the project engineer 

s) or his supervisor. Now who resolves that? I'm visuali- 
4 zing a situation where the project supervisor may 

5. look at a stream and see no fish there and say, "Why 
6 bother?" 

7 | A Tf\it can'tebe resolved 
8 | on-site at that particular level, it will have to 

9 gotto a lave! beyond and in that regard I would say 
10 that our environmental inspections and our 
Be environmental inspection team would report through 
2 a hierarchy which is Parallel to but not inter-related 
13 with the engineering/construction team per Se. 
14 Q SC, 2a 
15 A So it has to reach an 


apex of one point if it cannot be resolved at 
succeeding levels up the ladder. 

Q So until this resolution 
is arrived at,end the stream I take it does not get 
crossed? 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
j Cross-Exam by Ryder 


A It would really depend 


upon the necessity of an immediate decision. It is 





definitely pessible that at one level the environmental 
inspection team,be it at the district level or head 
office level, would have the option of shutdown if 
necessary; but that, as I say, this is possible but we 
haven't written it in, it's not concrete or anything | 
yet. 

Q Well, if I can ask you 
to look at your application, 5 10 2, and I'll just 
read it to you, you say on page 72, 5-D, 5-72, do you 


have that? You can perhaps -- do you have that, 


Mr. Gibbs? At the bottom of the page in the last 
paragraph, 5 10 2 paragraph, 
"Enforcement of Environmental Policy." 
A I have it here. 


Q Now, the sentence that 


I'm referring to, 
"The applicant will employ a team of environmenta 
inspectors who, in conjunction with spread 
superintendents will be responsible for enforcing 


environmental guidelines and regulations." 


NS 


Now I take it the relationship between the spread 
superintendent and the environmen tal inspector hasn't 
been worked out? 

“pA Nognithasnit, but.it 
would be a parallel relationship, however. The environ- 
mental inspector, in other words, would not report 


to the spread superintendent. 
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Q So they would have equal 
authority? 

A They would have equal 
authority in terms of actually trying to resolve the 
problem which was not already resolved through appli- 
cation of a specific measure or specific regulation. 

Q All right, and doesn't 
that really give the environmental inspector a veto 
power, or the right to stop work , simply by his 
refusal to agree? 

A As I said, the environ- 
mental inspector Ne some level would essentially have 
this power, but we haven't designated at what level 
he would have the power yet. 

Q Now, I take it that 
you would visualize -- can I ask you this question? 

In your view, can the environmental inspector, does he 
gain anything by being an engineer? 

A What do you mean, "Does 
he gain anything by being an engineer?" 

Q Just so he can be on 
practical terms with the project superintendent. 

A He could possibly gain by 
being an engineer if in fact he had the background and 
the other aspects of the program which were 
necessary to appreciaté the environmental concerns. 

Q Before leaving this area, 
can you give us any indication as to when you think yau 


might have your more concrete position available for us? 
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1 | 
2 A Well -- | 
, Q Before Phase 3 is Ph isis 
4 A -- oh no, I wouldn't 

) think so. No, certainly it won't be before Phase 3. 

6 This is a continuing thing which really has to be 

7 determined in consultation and in a development stage. 

8 This thing is being developed and I wouldn't say it 

] would be finalized untilthat ugly wordfinal design stage. 
10 Q It would be a little 

24 difficult at that time to make it a subject pacer GE 
12]  £=this Inquiry. 
i< A That's true. 
14) Q Well, perhaps we can have 
15 an argument on that later. Can I ask some questions 
16 of Mr. Drew? | 
17 WITNESS DREW: I'll try to | 
18 answer. 
19 Q Thank you, Sir. Do I 
20 understand correctly that your basic contribution, sir, 
21 to this panel deals with ywr work on terrain , on your 
22 terrain sensitivity rating? 

23 A Yes, that is correct. 

24 QO And that the use of this 
25 terrain sensitivity rating is one of the ways in which 
26 your application differs from the application of 

27 Arctic Gas? 

28 A Yes, very definitely. 

29 Q Now, if I can ask you 


30 some questions with respect to the role which your rati 
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can be used in the task of mitigating environmental 
harm. First.of all -.vsir, the methodology that lies 
behind it. I'll just see if I can capsulize it,and 
you. tell me if I've misread it. Pipst Gf ali, 1 
understand that you've sub-divided the route into 
its various terrain units. 

A Yes, I''ve done what is 
called terrain typing or mapping the surficial geolo- 
gical units and features and phases : throughout our 
corridors. 

Q And then you've assigned 
to each unit a sensitivity rating? 

A Yes, a range of sensi- 
tivity ratings to the units 

Q Correct, from one to | 
four? | 

A Yes, that is correct. 

Q Right,..and that, the 
basis of your rating is your prediction of the terrains, 
the particularrterrain's tolerance to environmental 
damage. 

A T.sthink be ycould be spur 

Q So that rating No.1 


that way. | 
would chara _cterize a fairly robust terrain, that is 
more tolerant to environmental damage. | 
A Ves, <b could ~cheracte a= | 
ize a terrain that is tolerant to environmental damage 


either because it's robust or because it's something 









—— ae seinen to tony | 


pei text? yeoloboritsm end \tte (18 40 
a ae. 33 exifyvegso méo 1 it eee sent fer 












n FT sills 0 Jaakt »ti bsetein ev't ti om 


 otnt efooe sly bobivib-due sv'toy jsc3 SeasexanGr 
A : -etiqy alezxret avolisv ast » 








» Bi sew ened ev'"I ,2e¥ 4 


“~dlosp lafpitaue edt paiqqam so paigqvd aleuse?s bellss 


1 
uf 


awwo JuQstpuewl geeedg Sas Boexrgetse? bans asian Isoip 





“ atob ixto5 










\ ) ‘ ‘ ob eo 
i ies | ieee Svy'voy aes Bra 0 





. a 


2 - eer, 7 h 
paises: ytivisiensa 6s ding dose of her ae 
& 
lames to 9opn52 6 ,.e@sY A 


etiow edt of epnisss ysivis 


| 
qe 
YW 
oF 
| oO? sm mor? ,tDext0O9D 8 
he 
he Hy 


a 
, 


PSTIO9 21 SJsady «easy & 
7 
Sa7 tec) Bes , taplA Oo 





P i A 4 £ rl > 
velexrred eit 29 moicelbeig twwo0oy ef paises: wwoy to alasd 














lex nenucnortivas oO? sos te 


Jos a'aierressagiuoiszeg, odd 
tum o¢ Bluos 2% Ankdg I A 


{f ,o48§ peiget zgansd of 0 


Hi st Jedd ,cistxst dtapdou yitisd «s esixreso sisio bluow 
| fe 


4 -opsmah [esnempoxzivas ot snetafos s10m 





Lh 





eng Pinos Jf ,eeY¥ A 
a 


: ee ing nemaozrivas of tasiefod ef Jade Alsstes 6 est 


; . onivigenee a'ti sepsosd x0 haat women pay 






ALLWEST REPORTING L-TD. 13225 


BUPNABY 2, B.C. 


| 
| 
Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Ryder 

that is, say you have a silty very active flood 


plain with stream flowing, well that's not robust; 


and if you go on it you're going to make tracks and 


and the tracks will soon disappear, so it would still 
have a low sensitivity rating even though it's not 


things but then the water is going to fill those in 
robust because it's quickly restored to its natural 


state. 


Q I understand. Now, am 


0 Se 


I then correct in assuming that once the -- your maps 
have been completed and your rating system has been 
disclosed along the pipeline route, that the use to 
which these maps are put in determining environmental 
measures, protective measures, that is a subject | 
matter which you don't deal with. That's something | 
that Mr. Bouckhout or some others dea with. | 
A Yes’, think’ Foothills 
and geotechnical personnel and so forth would deal 


| 
| 
with this. This is just the foundation from which they 
work. 


Q So your work is not to | 
provide a remedy for environment protection itself but 
a tool to assist in the selection of a remedy. 

A Yes ~)Udertit ication OL 
relative yeh dilva by of terrains on a broad sense, not 
on a detailed sense for'design. 


Q Now I wonder if I could 





ask you or Mr. Bouckhout, some questions with respect 


to the precise use that has been made of your maps and 
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rating system up until the present time. First of all I 
take it that one of the potential uses is in the ability} 
to select routes and alternate routes, along the 


Mackenzie corridor. 
WITNESS BOUCKHOUT: 


Peer ete A That is used for instance 


an the /location of access roads, access roads from 





stockpile sites to compressor station sites, sir, to 





the line and so on. 


Q ALL rignt,, bute. te. go 
back beyond that, were these maps available to you at 
a time when you were selecting your routes? 

A Selecting the prime’ 
route, you mean, sir? 

Q Selecting a route within 

| 

the corridor, that turned out to be the prime route. | 

A This material has just | 
been generated actually, I believe, after that. Actu- | 
ally, Mr. Fawcett, who was here on the location panel, 
spoke to the actual application of terrain sensitivity 


in determining routes, and I'm not exactly sure how 


he described it. I'm not really sure at what stage 


they were available. 


WITNESS DREW: As I remember 
that, my sensitivity ratings were not used primarily 
in determining the route. That was determined in 
other methods, ‘as Mr. Bouckhout said, it will be used 
more for planning access ancillary facilities. Also 
another point, it would probably be useful for andi 


anticipate that Foothills would use 1 tor, ts 47, <arttes 
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2 construction of the line, you have an emergency situa- 
3 tion, and have to go in in summer on the surface for 


4 emergency repairs or something, you could pick your 


> routes on units of relatively lesser sensitivity. 





6 | Q But I take it that as a 
7 tool in route sélection, Mr. Drew, it has an appli- 


8 Cation. 
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A A primary foundation application 
is certainly not to the design stage because there is 
much more detailed work done by people that follow and 
the geotechnical engineers and so forthyand alsonour 
terrain typing as you know and as we have brought out, 
is not finalized yet. What you see on the alignment 
sheets is pre-field check terrain typing and of course, 
we have got a lot more information now and we are in 
the process of revising and improving upon, our 
alignment sheets will come out with a better typing and 
better estimate of terrain sensitivity before we are 
done. 
Q Well, then I take it that 


| 
until the present time they either haven't been used 





or they haven't been put in sufficient stage of com- 
pletion to be of much use to the work of the project 
testhis%stage? 

A Work of the project in what 
way? They weren't used as a primary means of selecting 
the route. 

Q Were they used at all in 
selecting the route? 

WITNESS BOUCKHOUT: Yes, Il 
believe Mr. Fawcett again as he spoke to has; Pande. 
am not sure exactly what he said, but I believe he did 
indicate at that time that they had been used in the 
selection of acces roads and so on. 


MR. RYDER: No, we are talking 
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about the route, not the access roads. 

A No, they haven't been used 
in selections of the route per se. If you are talking 
about terrain sensitivity now, the terrain typing and 


the terrain sensitivity are two things. Terrain 





sensitivity being an expansion or an addition to terrai 
typing. I believe terrain typing was certainly used 
in selection of the immediate route or the initial 
LOUce. 

WIENEOS “DREW:"" Oh, Iimnwvght 
add on that one that terrain typing was used, terrain | 
sensitivity numbers were on the legends of those sheets, 


with the typing so it could have had some small weight. 


Q Now, you mention the use 





| 
of these, of your maps for the location of access roads| 
to borrow pits and compressor stations. Have they aya 
used for that? 

WITNESS BOUCKHOUT: ~Yes, I 
believe they have. Again, Mr. Fawcett is the gentleman 
who is responsible for actually the final routing and the 
actual drawing of the route on the maps and I believe 
he indicated at that time that they had been used for 
that purpose. 

Q Well, as the environmental 
chief, are you able to give us any specific examples as 
to where Mr. Drew's work has been used as a means of 
mitigating environmental problems? 


A Beyond what we have already 
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| 
said in terms of its use made by Mr. Fawcett, no I can't. 
| 


WITNESS DREW: I think most 


ofethecapphicataion fofathat wilh béenim:the tfuture. 





Opi sam sonny? 
Am lFthinkemoesteot thes 


application of my work to decision making will lie in 


| 
| 
| 
| 
future, when it is completed. | 
OF Welly mowjover topgyoupMr. 
Bouckhout. How will it be used in the future? 
WITNESS BOUCKHOUT: Well, as 
Mr. Drew has already indicated, it has an obvious use 
in terms of determining the most applicable or the pest, 
ground access to a location where some repair may be 
necessaryn cAdisofsour Lecationsware net final. «We 
have already talked about borrow sites, for instance, | 
and certainly it has future use potential here in terms| 


of selecting the actual alignment of the access roads 


to borrow sites, to compressor stations and so on. 





Or ets] itaaktools thatecannonly 
be used in the summertime? 

WITNESS DREW: No, terrain 
sensitivity is most critical in the summertime. It 
could perhaps be used slightly in the winter terrain 
typing,more in the winter. For instance, if you have 
some exposed sand dunes that are so exposed that the | 
wind blows the snow off and they are dry, well they eo 


have some terrain sensitivity even in the winter. And 


the sand dunes are mapped on our alignment sheets, 
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ul Cross-Exam by Ryder 
2 

4 usually with the sensitivity rating of two and they are 
4 one of the*rare cases where the sensitivity is not going 
5 to decrease significantly with winter, if they are 

6 | exposed enough so that they are snow free and dry. 

7| Q I think I read somewhere 

' On your map that it refers to summer sensitivity? 

9 A Yes, it does and then in 

10 the notes at the bottom, I believe, it is explained 

in | the example I just gave of sand dunes or something or 
12 | somewhere in one of our texts, it is explained or some 
13 notes on the bottom explaining the terrain sensitivity 
14 legend and I think that is where it explains that 
15 usually that terrain sensitivity in winter is low, 
16 | except in cases, such as sand dunes and other well- | 
17 | drained deposits that are not frozen and consolidated 
18 in the winter. 
19 Even the scarp on the edge 
20 of a gravel terrace could have terrain sensitivity in 
2 the winter because that gravel bank could cave in if 
22 you trepass along the top edge of it. 
23 Q Dealing with the manner in 
24 which you are going to use these documents, Mr. Bouckhout, 
20 do you propose to use the documents as a means of 

26. selecting the routes or rather the access roads between 
2 say, a compressor station and the line? Or would you 
28 use it after the preferred routeWwhere the access road 

29 has been selected and then use it to assess the 


| 
| 
30 | acceptability of the access road? 
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Ph 
2 WITNESS@eBOUCKHOUT ta) Inthink: it 
“4 has to be used at both stages. Obviously in the selection 
4 of the access road, it would constitute one of the data 
5 basis for selection of that particular access road. 
6 | Obviously you have to take into account a degree of 
afl slope and length of the road and the type of vegetation 
, along the particular access and so on, so it is really 
2 used as one of the tools or one of the data basis at 
10 the selection stage. 
11 GO So, take 1t then that at 
12 the beginning, when you are selecting a route for an 
ae access road, what you do is draw acceptable routes from 
14 a terrain rating basis and you can compare them with | 
15) respect to other environmental considerations that may | 
16 | be obtained in any particular area? 
slay A I don't know exactly how | 
18 it done. Again, I am not the individual who draws Lees 
19 lines on the map. Our route locator or whatever 
20 terminology you would like to use, is the fellow that 
21. actually uses this information to draw the lines on 
7g) the map where the access roads will be and he takes 
a5 into account things like terrain sensitivity and things 
Hel like slope and so on. 
25 Q He will be an engineer? 
26 | A I am not an engineer sir. 
Pay | . Q He will be though? 
28] A He is not an engineer. He 
29 is a surveyor, Sir. 


Q Well, now what do you then 
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Davison, 
Taylor, 


Vaartnou, Lawrence, 
Reeves. 


Cross-Exam by Ryder 


do with these documents as an environmental manager? 


A For these particular 


documents, I do have some input into the selection of 


routes and so on but as I have mentioned the prime 


user of this particular information is the fellow who 


actually draws the lines on the map. It certainly has 


potential future use as we have already indicated in 


terms of designating routes for contingency repair in 


the summer and so on. 
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1 
2| Q I'm not really sure from 
‘| your answer whethar this is an envaronmen tal tool or. &é 
4 tool for the environmentalists, or whether it's a tool 
5 for the surveyer. 
6 | A Well, 10s an environ= 
1, mental tool but it's not necessary that you be an 
| environmentalists to use an environmental tool. 
| O Mi Lawrence, can I ask 
10 you some questions so that you can be off as soon as 
Ww) | convenient? With respect to disposal of sewage, and 
12) I take it that your evidence in chief describes the 
ww | proposals of both the applicants. 
14 WITNESS LAWRENCE: That is 
is ! correct, 
, Q And with respect to 
17 | sewage, disposal of sewage and solid wastes. 
18 A iat 1S @orrect: 
9 Q Those two areas, and do I 
20 understand from Mr. Marshall and Me. Carcer -—= Mr. 
Dil Marshall is not here -- that Arctic Gas has agreed to 
22 be bound by the answers in this regard by Mr. Lawrence? 
23 A I believe that Mr. Hem- 
Al stock provided direct evidence himself and gave the 
ot answer to many of the questions which were put directly 
26 | to them. IT beivewe, though, you’ se correct that 
oat both parties would be accepting my evidence in the 
02 | Pe whiienrit’. G igiven. 
29 | THE COMMISSIONER: I think we 
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should proceed as if Mr. Lawrence had given evidence as 
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Cross-Exam by Ryder 


a witness on behalf of Arctic Gas. 


MR. CARTER: On the understand-/| 


ing that he's a consultant and not a spokesman for 


MR. RYDER: Well, we did 


defer our questioning on this subject matter. 


| 

Arctic Gas, in the same sense as Mr. Hemstock. 
| 

THEY COMMISSTONER: “AS S2ft he | 


had been called by Arctic Gas. 

MR. RYDER: Yes. 

Q Now, I take it from your 
evidence in chief, sir, that dealing with the disposal 
of waste water from construction camps that your target 


is secondary treatmmt. 


A That is correct. 





Q And that you propose two 


methods essentially for achieving this. The first is | 

the mechanical treatm ent plant which would have some 

form of backup, and the second is open lagoons. | 
A No, no, we propose that 

a lagoon system would be used as a backup arrangement, 

but the primary tool in every case would be a mechanical 


plant, and we suggested that we have two types of 
these types of plants, and the final designation of 


those has not been decided. 


Q All right, so that that 


does Grete fy a problem to me. Your proposition then is 
ere 





that / be one method of achieving your target of secondary 
treatment, and that would be the mechanical treatment 


plant’. 


es 
. _ 


es” aay, 


Lan) 


a) 5 ies al Io Seana dat 
vy hate” . Rare? 


“be 2 pitebipa) sft AQ :AeTSAD) 1M 


ole aot neameSsieds &£ gor one Ji ssicuens Sind Vane ‘eal 


. TUOGSReS .%¥% ee of cee onsk ate nt st otto 
he 


i i6 ev ,fIsW sf30Y AM . : 
ij A] ¢ 
-Yestem tootdva aldd no palaoitesyp suo 1éteb 
al r< ‘> Ties) aey 


9t2024 yd belfes nasd har 





f@6a0e1b adt ctiw Onilseh gece .12e (Poids Bi Bogebivs £f ‘ 
: . ber er 

ee moy 4 acu ijsux32009 Mord asgeW szesw 20 | ot ae 
; ; 


jr mzseitt yisbaogse et f bl 4k 


TT y or Seri? ; | \* Ws 


ai 3 ; ' . as |. DAVE F vileitsnseses sebonzan | va aaa 
enti; = é iA , feox1> fsoinsroem ert 
. mo el bao 6 bas ,quxvosd to srtat 
: 
Py a a w od blvow medeye Aoopsl ‘s 


Sts ' é ig iow S8@s! teve ai [oo \ ram itg. aft gud ke "+ C 


| 7 

FO any wi evar ew decid betseppue ew DGB Qamsig | -& 
; D ' s bs = 

to mots feeb Lan say Ons ,etnalgq To eonys Seen3 ; - 
A ye = 

ee 


j , : i> } a 
OHSbiueb nasd sor eit saorns | es —s 


t » & 







fend tend oe .2taprs f1A 0 
et noht “eLtieoqotg 4woY .em 53 meldgoxg 5 Yi 3815 Beob 
shroped Bo Jac744 they potvelnos to Bodjgam sno aay Sia 


jnemahet? [ncinsdoem oft sd blaow Jett bas ,dnentser 





AL 








—— 





! 
WEST REPORTING L-TD. USLou | 
Hiss mes F. Rye | 


iouckhout, Drew, Claridca 

Davison, Vaartnou, Lawre nce 
Taylor, Reeves Pas 
Cross-Exam by Ryder 





A That. is correct. 
Q And you just haven't 


selected the type of mechanical treatment plant 





A That?is+- correct. | 
Q And each mechanical 
treatment plant would have some form of backup. if 


Call “vera retaining pond »but tysupposer1t, s the 


Same idea. 


A That as..correct, yes. 
Q Now, and so open 
lagoons: do not form part of your proposal. 
A No. | 
Q All right now, I wonder 
if Mr. Carter can assist me because if I look at the 
evidence in chief of his panel, the -- at page 36 the 


basic treatment is described as open lagoons, and the 





package plants are relegated to an alternative proposi- | 


tion, and I just don't know when I'm asking Mr. Lawrenc 


these questions whether I have the real position of 


“Aretic Gas in my mind. 


MR. CARTER: Well, Mr. Hemstock 
will be back and can speak to the policy of Arctic Gas, 
but you can put the questions to Mr. Lawrence as to wha 
his advice to Arctic Gas is as consultan t. 


WMITNESS LAWRENCE: Our advice 


a ee ee © ne eee 


to Arctic Gas was a mechanical dant with a retention 
pond, retaining pond as a backup, with disposal onto 
land. 


MR. RYDER: All right, and 
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Cross-Exam by Ryder 
you've outlined a number of the problems with respect 
to lagoons, I think to Mr. Bayly the other day, Cand “I 
gather that one of the problems is that there's a 
tendency in permafrost areas, and ice-rich permafrost 
areas, for thaw bulbs to form beneath the lagoons, 


the bed of the lagoons. 


A That would be correct. 

Q And that that causes 
settlement in the ground beneath the -- 

A ichink), “sin, thelignopo-= 
Sition would have to be a very site-selective one where 
if you were into a high ice area you would avoid that 
type of construction. Now, on the diagrams have been 
Shown as a typical site, they have shown a bermed 
type of construction and this would not necessarily 


be used in that type of an area. 


Q Wels. I’ take it that 
your recommendation is that it should never be used in 


an ice-rich permafrost area. 


A Yes, but then you could 
still have a retention pond similar to the one that 
Imperial Oil have at Tuktoyaktuk, which is totally 


excavated. 


Q How large a pond is that? 
A lEeisiquitessmall? aes 
eee ee a camp of only:'50 or 60 people. 
Q All right, I'm dealing 
with lagoons as a method of waste disposal for large 


permanent camps of up to 500 to 800 men. 
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Cross-Exam by Ryder 

A In ice-rich areas we 
would avoid a type where you would go into a berm type 
of construction. It would be far better to use natural 
features insofar as you can. 

Q So then, if I can ask 
you, Mr. Bouckhout, do f take it that you're prepared 
to accept Mr. Lawrence's advice on that, that there 
won't be any large lagoons in ice-rich permafrost 
areas resulting from your project? 

WLINESS BOUCKHOUT: This, of 
course, would be subject to review by various people, 
including our geotechnical people, in regards to 
what the potential reparcussions would be of having a 
lagoon in such a location, and as Mr. Lawrence has 
indicated, it's really a matter of site investigation 
and site specifics. 

Q Well -- 

A Sol can tsay carte 
blanche right now that in continuous permafrost zone 
there would absolutely be no lagoons. 

Q Is there any doubt that 
in an ice- rich area that a lagoon for a large camp 
is unworkable? 

A Are you asking me, sir? 

Q Well, I think I should 
ask perhaps Mr. Lawrence. 

WITNESS LAWRENCE: It 
certainly would not be my recommendation that you 


would take any portion of high ice and try to contain 


| 
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Cross-Exam by Ryder 
a warmed water within it. I think that in each case 
that I have examined, where I have looked at this 
type of thing, generally speaking you would attempt 
to use the natural feature, either do are es the 
retention pond as such and uSe a very small pot-hole 
Slough that exists. You hit many of these in the 
tundra area, or even further south; but to avoid con- 
struction which has to be worked over later or aban- 
doned with additional work going into the abandonment. 
Where lagoons can be built in an orthodox fashion, 
we would use them; where they cannot, we would just 
have to use natural features. 

Q All. ©rignt, so 1f- Foot] 

hills accepts your advice then, I take it, there won't 
be any--large lagoons constructed in ice-rich areas 


which will require continued maintenance to maintain 


the berm. 

A Piatt 1S COrrect. 

Q All right, and dealing 
with -- there is -- dealing with a suggestion that 


you made that you would use smaller retention ponds 
from natural features, do they -- would that use not 
create problems in the restoration of these features 
after the camp is abandoned? 

A io Mayetor a Snore 
period of time. I think, though, that the least less 
work you can do .on it) the quicker the pecker ation 
will be. 


@) You answered some 
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Cross-Exam by Ryder 
questions last time, I believe, Mr. Lawrence, with 
respect to the mechanical treatment plants and I think 
it was agreed, was it not, they present a highly 
specialized piece of equipment which require highly 
trained personnel to operate them? 

A Reasonably high, yes, 


but still within the capabilities of trained techni- 


Cians. 


Q Yes, and that each module, 


I take it these plants come in modular form. 

A Yes, they hae a limited 
Capability and therefore you have to limit the number 
of people that you assign to each one. 


Q All right, and that when 


that particular plant isn't large enough to accommodate | 


the demands placed upon it, then another plant can be 
installed beside it. 

A That is correct. 

Q And that each plant or 
module requires its own back-up unit. 

A No, not necessarily. 
You could have, just for example, an 800-man camp with 
four of these modules, but served into a single reten- 
fon unit. 

Q And what happens if all 
four plants go out at the same time? 

A That's rather unusual, 
I would think. But I think I also poimned out that 


the material we're dealing with is not a dangerous 
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substance and there are many, many examples where short 
and long periods of time sewage in its rawest form 
has been deposited into the environment without any 


lasting damage. 
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Q Well, I take it that the 


purpose of these back-up Units is really two-fold and 


one is to provide further treatment and that does 





take place, does it not? 

A thatseright. 

Q And the second is that 
to provide a back-up in case the module breaks down or 


the plant breaks down. 


A In case the module 





breaks down or there is a lapse of something in the 
either the operation or lack of material, lack of 


supply in the biological units; wiitakestmiattle while) 


{ 
| 


for them to start their proper action. This type of 


thing would then provide the aid treatment until that 
unit comes up with proper operating capability. 

0 Now, where the plant is | 
broken down, I take it that the back-up unit would be | 
receiving raw sewage? | 
A That is most likely, eb 


0 And, when that is done 





and the module is placed again in working condition, 
what does one do with the sewage that has been emptied 
into the module, into the back-up unit? 

A TtiWertett there. 


Q No process of taking it 


out and putting it back into the plant? 
A Mer, dhdoenththink. this 
is a requirement unless it's a very extended one but I 


don't see that as being a thing that I would recommend 
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at this stage of the game. 


QO I suppose it would 





depend how long the break-down lasts because you would | 
have in the retention pond sewage which is not receiving 
fe 


| 
treatment that will achieve your target. 


A These units use very 


basic methods of treatment for primary treatment and | 





unless the unit itself, unless the tank itself is take 
out of service for some reason or other, then the 
sewages always receive primary treatment which 
means a removal of floatable or settleable solids. 

Q In your evidence in 
chief at page 39, you refer to another form of back-up 


but you don't describe what that is. 





L think you say that in 
most cases, your back-up treatment will be retention 
ponds and apply the use sometimes of other forms of 
back-up. 

WITNFSS BOUCKHOUT: A Which 
Dart Of pace. 39 16 that, sir? 

Q Paragraph 4 on page 39. 

You say in most cases 
this would be in the form of retention ponds. 

WITNESS LAWRENCE: A I 
think I was talking in terms of multiple units where 
the unit from one module which could be used as a back~ 
up, Lor 2 second module. The other thing that we would 
certainly have would be the time-honoured thing of 


| 
| 
having duplication of some essential equipment. For 
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Cross-Exam by Ryder 
instance, two blowers on a biological unit. That type 
of thing. 

Q Can you outline the 
recommendations you expect to make to your client with | 
respect to the restoration of retention ponds after 


you are done with them? 


A Oh, “1 think: actually 





if we had a constructed retention pond at the ponpeeeeey 


station sites, it was our recommendation that that 


pond would be left in existence to serve as a complete 





treatment, unit. for continuing operation. I think 1 


. ieee 
have pointed out in both reports that using mathematical 
figures you could show that a short retention period | 


say 10, 15 days for a large camp would be equal to a 
year's retention for the operation or maintenance people 
on the compressor units. | 
So that, icor “che | 
continuing operation the pond would be left in BS 


and could well become the sole treatment unit. This 


would be an addition to say a holding tank which would 


| 
| 
be in the whatever quarters was left at the compressiont- 
at the compression station site. | 

We had stated that the | 
mechanical units may be left in on the compressor 
Station sites too but generally speaking unless this | 
was started up again ae a fairly extended period of | 
time, the sole treatment unit would be the pond. 


Q Well, there will be some 


retention pond at sites that are to be totally 
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Cross-Exam by Ryder 
abandonned that aren't associated with compressor 


stations. Now, what do you propose when sites of that 


kind are abandoned? 


A Well personally, I have 
given very little thought to that. I would think it 
would be almost the same procedure as abandonning 


| 


part of any gravel pad. If there was a berm, I would 





think you would certainly either spread it or remove | 
it. I think if it contained good gravel for instance | 
the good gravel would be salvaged and taken away. 
Other than that you would 
flatten, possibly cover with material that would grow 
? grasses and have it restored in that fashion. | 
And that permitted to go back to natural vegetation. 
Q What about the sludge 


that has settled to the bottom of the pond? 





A Well, this in itself ven 
bad material for growing things on. I don't think I 
would attempt to remove that at all. 

Q Ana the Liquid on top. 
Would you keep that as well? 

A Well generally speaking, 
the liquid is drained off. 

Q Now, We have heard some 
evidence that a large quantity of water will be con- 
sumed on a daily basis by your clients in these con- | 
struction camps and I want to ask you some questions, | 
if I may, with respect to any problems that you may 


see associated with discharging large quantities of 
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Cross-Exam by Ryder | 
“ water after they have been used? Now, we have had | 
| 
3 evidence from your client, Arctic Gas, that they | 
| 
4 propose using 800, sorry, 80 gallons per man per day 
> and in an 800 man camp, that comes to 64,000 gallons. 
6 


And it Gould be higher. .T «think Mr. Williams for 








the Arctic Gas panel indicated that it might be higher. 

8 Now, how do you plan to 

3 dispose of that water after you have -- after it has 

10 been used? 

11 A Oh) ft rehought thaciwas 

12 the whole point of the Sewage collection, the treatment 
13 and disposal system. | 
14 QO That's processing the | 
15 Petenas isn't it. After you have processed it, what 
16 do. vou do with it? 

17 A Well, then you're talking 
18 last of the small retention pond? : 
19 0 Well, I take it that the 
- quantities to be disposed of will be similar to the 
BU quantities consumed. The water coming in to the camp 
2S will become sewage and will have to be discharged. 

23 A That's right. 
24 | fe) And have you considered 


and I understand your evidence that you propose to 


the ground and into streams and perhaps into the ocean 
Now, is that related 
to the three areas of discharge? 


A Well, we want to avoid 





| 
| 
discharge this liquid or this water on to ground onto | 
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discharging into the bodies of water wherever possible. 


I don't think this would preclude the ocean. And again 


I am talking of treated sewage. 

Our recommendation was 
that wherever possible that this be discharged on to 
swampland or wet land. 

It then spreads out and 
becomes part of the natural environment. 

9) Right... . Now, Mr. Bouck= 
hout, have you considered the biological effect of 
discharging large quantities of water into swamp? 

Now, I understand that 
swamps are not necessarily the lowest level of the 
environment, that they may be unpleasant to people but 
they are very active and there are other things that 


live in the area. 
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t | 
2 A Mr. Lawrence, has already | 
3 indicated in previous examination that MYiing have been| 
4 used extensively for this particular purpose and as so3.: 
5 have operated quite effectively in terms of negating | 
6 | any serious impact of this particular material on the | 
7 | environment for any space or distance. As Mr. Lawrence| 
8 Has indicated, we would very much try to avoid disposal | 
9 of this material in any water body, per se, such as | 
10 a lake or a stream. | 
stb Q Dealing with swamps, has | 
pe: peoenetrs considered the biological effects of dis- 








| 
: charging large quantities of water and so on? 
14 A We have certainly, I believe, 
15 through Dr. Lawrence, I think, considered this to some | 
16 extend in regards to Dr. Lawrence's experience with | 
5 eer this particular method and the experience of other 
18 investigators who have written on this particular type | 
19 of method. For instance, the town of Hay River dis- 
x0) charges into a swamp land sort of affair and this has | 
21 been studied fairly extensively by various biological 
22 people. 
23 Q And as a result of your | 
24 studies, what effect can you predict? 
204 A hie 2s not a result of our 
26 studies. This is a result of studies that have been 
21 done, for instance, relative to the environmental | 
28 social program. | 
29 Q As a result of the studies 


30 you have looked at, what consequences can we predict? 
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1 
2 AW - personally ‘don’t know. | 7 

3 haven't evaluated it. The people who would be primarily 
4 concerned with this particular aspect of the program | 
5 would be Mr. Lawrence and our aquatic biologists, for | 
6 | instance, who would have to evaluate the particular 

7| location where this material is to be discharged. 

i Now, this is again a site | 
a specific detail which has to be looked into when you | 
104 are determining the actual ultimate end of the makes 
11 Q Well, site specific or ies, 
12 | it is proposed that you discharge large quantities or | 
13 water in swamps? I want to know whether you studied | 
14 the consequences of your proposition? | 
| WITNESS LAWRENCE: I think that 
16 has been looked at in other areas. In actual fact, Hay | 
17 River is one which was quoted but others such as Camp | 
18 Takhini at Whitehorse and the effects are that there is! 
19 | a greater growth due to the nutrients inherent within | 
20 the sewage itself. | 
2). Q That's the greater vegetatign 
ey: growth? | 
23 | A Yes, greater vegetational | 
24 growth and possibly a flurishing of some types greater | 

251 than others or more than others. 
26 0. Now. == | 
27 _A But, nothing detrimental. | 
28 | O Your discharge will occur 
29) during the wintertime? 
30 | An Thiet SCcorrect.. 
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Q And can you really say that) 
nothing detrimental will occur to the beaver and the 
muskrat that lives in the swamp? 

A Well, again we would avoid 
places where the beaver and the muskrat are. We are 
talking about wet lands, we are not talking of lakes 
and sloughs. | 

Q So, your selection of swamp 


areas will depend on what you find there when you go 





to the site? 
Witwer would"thimk’ that “the bio-| 
logical people would be most reluctant to allow us to | 
use a swamp or land inhabited by muskrat or beavers for) 
that use. We are capable of piping this for reasonably | 
long distances. 
Or So, vou could'vary? the 


location of the-- 





A “That's ‘correct. 

OVMenl ls saSGht'y © ‘Theprobiems 
that suggest themselves for the moment, and I wonder if 
you, maybe your not the person to ask. For example, 
the air holes of some of these animals could have been 


covered up as the ice freezes and builds up a layer of 


| 
ice over the swamp land area. 
A Well again, in my experience, 
this type of animal wants free water. It is not mss 
for swamp land. Beaver and muskrat live in lakes and 


ponds where there is free water under the ice. 


Q I believe it was last 
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Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 
Cross-Exam by Ryder | 
1 
2 Thursday or Friday, page 13117, you did indicate the 
3 areas of discharge would include land and streams or | 
4 into the sea? 
5 AsiThistwasponyone particular 
6 site, yes. 
7 Q Komakuk Beach? | 
8 Rev ese 
9 Q Well, now that is one | 
10 exception. I am really tryingdte determine _ what | 
49: you can tell me about your plans for discharging into 
19 streams. You told me a minute ago that you weren't 
13 proposing to do so and now I believe you are suggesting | 
14 that you are in some exceptions. Are there others? 
15 A No, I think *I “was trying to) 
16 describe the problem of coming up with a positive 








solution without having seen the site and having merely | 
looked at a large scale map and seeing that there is | 
a coastline, there are some streams and some swamps in | 
the area. My evidence was that these three possibilitié¢s 
existed. beigaiijiejustdtorcharity ‘that thing, 1f we es 
right on the coast and there was a small stream or 
something like that that the biologists said was not 
useful for other types of animals and I am thinking mor 


of a wash-out and I think that's what that thing is. 


It is not really a stream. I wouldn't hesitate during 


PE Ney, 5 


winter months to deposit treated effluent into that 
stream. I would presume in that case, we would be in 
the last 200 feet or 300 feet of the stream before it 


hit the ocean. 
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1 | 
| 
> D «fiddle Hight .».-Nows,¢an I ask 
3 you to address the problem of garbage removal and 
4 destruction and I am concerned about the garbage 
5 generated by the lunch remains of employees who work | 
6 | along the pipeline route and maybe at construction siteb, 
7| such as compressor stations during the summertime. nha 
8 | will be some summer construction work going on I take it? 
9 Puy Raghe. 
10 Q And I understand that any 
iyik presence of loose garbage provides an immediate attraction 
12 to bears and foxes in the neighbourhood, which can 
IB become a nuisance and have to be destroyec? Now have 
14 you addressed that problem? 
54} A wes ~oonly.asia matter of 
A principle though. But I think the solution to this is 
“ll already being adopted and used by the various seismic 
18 camps, drilling camps in the areas where they have 
9 mobile incinerators taken right along with the crews an 
20 +used everyday. Garbage is not allowed to lay around an@ 
pak attract both flies and animals. 
2 QnsSojpoletake it (Mr. Bouckhout 
23 then, that any inclination that one might have of 
24 throwing an apple core into the woods or off the site 
25 | somewhat, would be forebodden? 
26 | WITNESS BOUCKHOUT : Well, yes. 


! 
27 I think we are going to: have some difficulty controllin 
28 every apple core, but certainly as a general rule, we 


29) will definitely collect this material and incinerate it 
| 


QO Have you investigated the 
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4 
24 Alyeska experience on this particular problem? 
al A Personally no, I haven't. | 
4 Q Because I understand that | 
5 it was a recurring problem there that seemed to occupy | 
6 a great deal of the staff, the time of the staff for | 
7 both General Rollins and Mr. Champion. | 
8 A I can certainly appreciate | 
9 that it could be a potential problem. You just have to) 
10 look at our National Parks to realise how big a Seah len 
1? it can possibly be. 
ne Q In a seismic or drilling 
13 camp situation,..isn't that. quite a different proposition, 
14 Mr. Lawrence, than men who are working out along the 
15 pipeline route? In the seismic camp or drilling camp, | 
16 the men are never very far from the base where the 
17 dining facilities are? Whereas a pipeline, they are 
18 strung out along the whole route for the rest of the | 
19 whole day? | 
20 WITNESS LAWRENCE: Yes, I think 
2% keep in mind though that this again is wintertime con- 
22 struction that we are talking about along the page line.) 
23 Q Well, there will be some | 
24 construction activity? | 
207 | A I would have to agree that 
26 | this is a problem and I think again like most garbage 
27 is a problem, the solution to the problem is one of 
28 policing. Just the exactly the same as in any com- 
29 munity. 


| 
3 Q The problem in the vintereste, 
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Davison, Vaartnou, Lawrence, 
Taylor, Reeves. ini 
Cross-Exam by Ryder. 


I take it, is with regard to animals that don't 


hibernate? 


A Right. 


Q Like the fox. 

A I think the pipeline, as I 
know pipelines, the solution is there and that such | 
materials, the natural place to throw things is back 
in the ditch,particularly organicthings in paper bags and 
soon it is covered up. 

Q Now, can I turn to page 


40 of your evidence in chief, with respect to the | 
disposal of non-organic wastes. And you speak at the | 


bottom of page 40 in response to question 8, that a 
large Seiden of items will be collected and buried at | 
an approved site by an approved method. Now, can I 
ask you what you meant by approval in that sentence? 

A I think the basis of my 
reply here goes back to the various governmental 
directives and literature that they have provided for 
the pipeline guidelines and in there, in many cases, 
they speak of having centralized dumping grounds and | 
also methods for disposing the wastes, rather than | 
have them spread out all over the place to make sure | 
that the policing of such, that they are collected in | 
central*locations and Sees buried or covered up or | 


disposed of at one placé instead of thousands of places 





It is an extension of the program that they have been 


carrying on themselves over the past few years. 


| 
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Taylor, Reeves 

Cross-Exam by Ryder 

Q I take it the main 

criteria for concern to be addressed in this area 

is the methods you have for operating this site 

while it's open, after you've selected it, while it's 

Open and while it's receiving these materials. 
WITNESS LAWRENCE: Yes, I 

would think that any site selection would be done 


really by the Environmental Protection Service people 


in consultation of course with the people that are 


working there; but again the criteria would be to make 


Sure that they have a collecting point rather than a 
spreading out of solid wastes all over the landscape. 

Q Are animals a problem 
with respect to the operation of sites of this kind? 

A Of the type ok wastes 
that we would be putting there would be non-organic 
and I don't think the animals would be a problem. 

Q Have you considered 
what you propose doing to restore these sites after 
you've finished with them? 

A Yes. Well, I think that 
we say "approved methods", and generally speaking I 
think that for those materials which are not going to 
be taken back for recycling, which are going to be 
left on that site, I can only assume the approved 
method will be covering them up with material, burying 
them. 

Q So that is the method 
that you propose or advise? 


A Yes. 
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: | 
3 Q Do these sites have to 
3 be marked after they've been used? 
4 A Yes, that is also one 
5 of the criteria they have, that these sites be marked 
6 | for future generations. 
a) Q Why is that necessary? | 
3 A Well, so that people 
, establishing a new site three or four years down the | 
10 line can use the same site rather than start opening 
. another one. Secondly, so that people digging into 
12 them won't be surprised when they find a derelick 
as, engine pump or wire. 
ie | Q They won't mistake it 
ee for an archaeological site. | 
dal A I question whether the 


Sign would last. 





Q Well, thank you, Mr. 
Lawrence. Before I leave this area it might be 
useful to refer specifically to the page in -- and a 
portion of the evidence in chief of Arctic Gas Phase 
2 panel, that appears to be different from the proposal 
and the recommendations that you're giving to that 


| 
| 
client. So that the record can be straight as to | 
the source of my perplexity, and that is at page 36 | 


paragraph (b), if I could just ask Mr. Carter to note 





je We 9 aR ls 
M R. CARTER: Paragraph ( b)? 


Q (b), maybe I can ask you 





é« . to comment on it, Mr. Lawrence. Perhaps if I can read 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Ryder 


it tO You, it states: 
"For camps occupied on a year-around basis, the 
treatment 
basic water waste water /omponent will be 
open lagoons with a one-year retention capacity. 
Such units are in successful operation in many 
northern communities. They are economical and 
require little maintenance by producing quality 
effluent. Where lagoons are not practicable, 
packaged mechanical treatment units capable of 
providing secondary treatment will be installed. 
Now that's the proposal in the Phase 2 panel, Arctic 
Gas, that does appear, am I not correct in saying, to 
be the reverse of your proposition? 

WITNESS LAWRENCE: 

A Ne, . think 26 26 
exactly the same. What I have said there was that 
for the construction camps occupied on relatively 
short term, the mechanical plant would be the basic 
mires Where we go into compressor station sites, 
where the operation continues year after year after 
year, the lagoon which was a relatively small unit, 
and might be the same short retention pond that was 
used in the construction period, would be the basic 


unit: 


OQ Tf I could just stop 








you for a minute, what we're dealing here is the methods 


for camps occupied on a'year-around basis. 
A But the only ones that 
will be occupied onja year-around basis are those on 


the compressor stations. There's no other camps. 


pes 


| 7 iv) : - i’ “ 

eft ,elasd sprees & a bsig 
gnoms sort 

od nae AaaacLREOD, tetaw ot 


bas tao imotiags sis yoru? saan azeddton 


ytilaup pricubeta yd sonsnesn tom sitsit er iuper 





.oldsottosta ton e165 encopsl stenw gnoulftis . a 
: : 
to Sldsqpoetinu toemtset? Inoinsrivem bepsaAveg por cone 
' . : . ‘ : r aS 
| *,Selissent ed [liw sosotsetd yxsbnosee m ihivozg iif 7 
| | : vl 

: Ve. 
. igdo%A ,ieneq $ seal sie ai Iseogqorg sfd 2e*teds wov si. : 
ee 

, a+ ,wriyee oi tostzoo gon I me ,.2tsecqs 2e05b sed? , B60 j EL D> - 
i . an O. 
Cnciddeogote xrwoY to ssrevex SAF ad ey ge 

r) _ = ; = 2a 
| : GOUSHWA. 2eanriw basa ae 
pi ti Antd? I .or A elo. 
j ‘ ’ > oe 7 

- 2| werd eaw erondyd Dice sveAa I stsiwW .oms2 eft vidosxe yal oe 
; } : we 
yievwitelse: no be fqioego eaqnso noltouttenoo |af3 x02 ysl ne 

=8 © 

( eA 

st ef 3 od Bilgow tagig Isoiastioem sft ,mist s10fe pet abs 
8s, 
§ .499be noljete teeeetgted osnt op ew stedW tims fel a 


testis t59y 18726 wsey BeuAiInoo AoLIBiSsdqo eg sersiw 












| .jiny [l(sme ylevigsiex 6 @aw rioidw noopsi sie ,is5ey 
| sw tod? brog moitnsdot Store oamse ent od Sohipim bas - 


2izsd odd sd bluow ,bekteg noizourzenoo eff ai boeu 


' : 
wt 


7 —dinw 
7 
| gosje tevt bilwoo I It a 
aborten odt af sted poilesh ex" ow Jadw ,edunim & TOL yoy 
2 
7 -eiesd Bboavows-teey's ao beiqnoso eqmso x02 


$af3 esno ving sdst- Saf A 
ao Seod? sts eiesd bawo1s~1sey ae Beiquopo ad. ftiiw 

a 

-RamsS Xerdo on @oxodT -enoitade 1088 “tqmoo ont 


Pin : oh s aa sotth erry, 





ALLWEST REPORTING L-TD. 13258 
BUPMABY 2, &.C. 


Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Ryder 


1 

- Q What about camps at 

3 | stockpiles? 

4 A Well, they wauld dis- 

5 | appear at the end of construction. 

6 | Q And until then they 

1 have a two or three-year continuous use? 

i A That is correct. 

I Q And would they fall into 
10 that category as you've described here? 

" A Well, again without 
_ knowing the specific instance, my recommendation is 
13 that they would follow a mechanical treatment plant 
14 use, with a mechanical plant being the prime unit and 
15 | possibly a backup type of lagoon. 
16 MR. RYDER: If I may have the 
17 Commission's indulgence for a moment? 
18 Did ike to ask) Dri 
19 Reeves some questions about archaeology. 
20 MR. GIBBS: Perhaps Mr. 
21 Lawrence could be excused, sir, if Mr. Ryder is going 
22 onto archaeology. 
23 THE COMMISSIONER: Well, you 
2A feel free to go and get it whenever you want to go and 
| get it. 
26 | 

a ' MR. RYDER:Q Now, Dr. Reeves, 
= at page 47 you refer to known sites that are adjacent 
- to or nearby the pipeline route; and I believe one 

30 


of your concerns you've noted is that they may be 
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l | 
2 impacted by acts of vandalism. | 
3 WITNESS REEVES: That is 
4 Correct. | 
S 0 And sgyour solution is | 
6 to integrate these sites into your general archaeological 
ey program. 
| A Yes 
7 Q Right, and what does that | 
10 | mean? What form of protection will be provided by | 
1 doing that? 
12 A By monitoring the sites, 
se! by.designating, them, putting the sites into the 
Ne} educational or,excuse me, informational or other 
13 programs designed to acquaint the personnel with the 
Ve site, with its. value, and to attempt to ensure that 
17 | they do not vandalize it. Also, they are protected 
18 under Statute. 


Q SO) a that by. Vout 
education program the work crews will be familiar 


With, the. location. of. the site.; and then by your 





Surveillance and monitoring program you protect the | 
site. | 


A Most of these sites 


are already known. I think I should perhaps, to 
qualify it a little bit we 're talking primarily about 
the outstanding sites, such as an example site. 

These are known today. We can advise them and designate 
them andy Form the personnel to avoid them. So you're 


quite correct, they will become aware of the existence 
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Davison, Vaartnou, Lawrence | 
Taylor, Reeves 
Cross-Exam by Ryder 
of them. 
Q Do you propose, when 
you say "monitoring these sites", does that mean you 


will have people present to protect them when the 


pipeline is proceeding nearby? 





A They would be checked, 
I would visualize them being checked during construction 
periods, for evidence of such activities as vandalism. | 
Q And how will that | 


| 
/ 


protect the sites? | 
| 


A he wouldtadentity 2f in 





fact people are vandalizing the site, and perhaps some 
sort of measures can be taken to stop this. 

Q And those measures, I 
take it, would be an increased form of surveillance? 

A Yes, and also discussions) 
to identify the parties responsible. Site protection 
is a very difficult problemno matter where we are. 
It's very difficult. Hopefully it will be less diffi- 


cult here than it is south. 


Bouckhout, staffing and financing a surveillance team 


for that purpose? 


} 
| 
Q Do you visualize, Mr. | 
| 
| 
WITNESS BOUCKHOUT: This nr | 

| 


very much depend upon the recommendation of Dr. Reeves, 





the particular site involved and so on. Certainly it | 


is a possibility to be considered. Of course again, 
dealing with winter construction, the sites won't be 


particularly evident, nor will they be particularly 
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2 accessible, so that shouldn't present a great deal of 


4 problem in regards to the winter construction phase. 
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Q I take it that,Dr. Reeves), 
5 the 
where the pipeline crew is in Micinity of an outstand- | 
4 
ing site that hasn't yet been excavated, that it would 
5 
be your judgment to avoid excavation of that site 
6 
| where at all possible. 
5 
WITNESS REEVES: A That | 
8 
is correct. 
9 
Q And I understand that I 
10 
am just repeating the contemporary wisdom of your 
pha 
field that excavation is to be avoided unless it 
12 
is necessary to preserve the site from destruction 
3 
or unless the excavation forms part of a planned 
14 | 
scientific overall scheme and the information from 
15 
that site is necessary. 
16 
A ¥Yesvm We thad towconsider,, | 
li? | 
of course, cost of avoiding the site versus excavating 
18 | 
the site. 
Lo } 
Q Well, I'm now dealing wit 
20 
the sites that aren't necessarily going to be Aer itneen 
2. 
by the passage of the pipeline. Now, can I turn to 
22 
your plans for locating sites along the pipeline 
28 
route before the ditching machine starts its work? 
24 
Can you outline those 
25 | 
| plans for us? 
26 
A Yes. The plans would 
27 


consist of essentially two major steps; the examination 
28 line 
of areas prior to / finalization which are particularl 
archaelogically sensitive. I should say, qualify that 


in saying potentially. That is, areas which may well 
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contain archaelogical sites, river crossings, inter- 

sections of lakes, etc. This would be done before 

there was any clearing. 
The ‘second major phase 

of site identification and location would he after the 

line has been cleared and prior to ditching to identify 

Sites which could not be located prior to that. 

Q ALi right. - And © thank 
in response to Mr. Bayly's questions last week, you 
indicate that there are sites that we're dealing with 
fall into two broad general categories. 

The first category is 


sites of more recent vintage that can be detected by 





examining topographical features in the landscape that 
you can see exist and then that's the first category.’ 
And the second | 
category is sites that are older and more deeply poe 
that were located by reference to topographical 
features that no longer exist. Have I correctly -- ? 

A That's essentially 
correct. 

Q Ake vicght. And during 
the course of your discussion with Mr. Bayly, you 
indicated that there will be a -- you mentioned drilling 
along the route as a means of detecting the older 


Sites. 


mentioned that. 


A I believe Mr. Bayly 
Q Ali right. 
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A As a possible method. 
Q Yes. "And that*drilling 
that, I gather you understood him to be referring 


to is drilling that takes part in the course of the 





pipeline construction. It's not desianed Specifically | 
to locate archaelogical--future archaelogical dates. 

A Can you give me the | 
page number on that? 

Q Page 13,080 just before 
Mr. Bayly started talking about Little Jack Horner 
putting his thumb into the pie. He deals with -- 


A I have the page. 





O At the top of the page 
with the drilling program. Now, the aril ling program | 


that I take it is referred to there is the construction 
| 


| 


Pipeline running from there which may as an added bonus| 
reveal some artifact? 
A I believe I would 


interpret Mr. Bayly's question to refer to that but 


| 
| 
| 
| 
we would ‘also in certain areas of particular | 
interest to us do drilling or augering, searching for 
subsurface remains deeply buried. 

Q Now, does that form part | 
of your firm program for Foothills? | 


A Yes. 


ol And is that to be done 





after a study of some kind of topographical map that 
will indicate the previous landscape that is not 


visible to -- ? 
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A No, that would have to 

be done after both study of aerial photos, past 


environmental data, and field investigations. 


@) So, that» ass ay fa.rm 
undertaking that will be done by -- ? | 
A That's if such areas do, 


in fact, exist, that require that type of work. 





And, I believe it's in 
the impact in the statement of Foothills that subsurfac 
prospecting will be used.Q: And, dealing with evaluation 
of sites that have been discovered, prior to ditching 
operations, I take it that the discovery will take place 
during the summer following the clearing of the | 


| 
pipeline route? | 


A Yes. | 
Q And, at that stage, do | 
I understand correctly to say that the pipeline olin aal 
really has three options when a site is located. The 
first option is to consider moving the line if the 
site.is.sufficiently important -- if you can persuade 
them that the site is sufficiently important. 

The second option is to 
salvage the excavation, to do a salvage excavation 
before the drilling machine or the site is destroyed 
rather by the ditching machine. 

And the third option is t 
simply flag a site and return to it after the pipeline 
has been laid. Are those generally the three options 


that the company has available to :it? 
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2 | 

















A In general yes. However , | 
P the third one, I would qualify it as it would be 
flagged if there wasn't sufficient time to investigate 
? it,if the time lead gotMtoo shorts icOtherwise, perhaps} 
a it would be flagged if it was just peripheral to the 
i line or it may be just as well be ignored if it is of | 
Pl no value at all. 
P Q Right. Now, the main 
Hp problem then in selecting the first two options is | 
i the limitation of time between the clearing of the land 
i? and the ditching of the land. And you haven't eeu 
- much time if you discover a valuable site or a 
Me site that you evaluate highly to persuade the company 
to change the route? | 
iP A The time is limited. 
HW Q I~begr your pardon. | 
HB A The time is limited. 
iy QO Yes. Now, dealing with 
4B the problems of time, do you expect to be provided aon 
oa a reasonable time period to first of all locateva | 
52 then 
valuable site if one is there and/evaluate it and then 
ca thirdly say persuade the company to move its route or 
a do a salvage excavation? 
ad | WITNESS. :BOUCKHOUT: A In 
ae regards to time, to put the timeielement in perspective 
sit along about half of the route there would be a minimum 
ial of one year and along the other half there would be at 
29 





least two years so we do have, you know, a considerable 





30 . * . . . . 
I amount of time for reconnaissance and site identificatidn 
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and so on. 

: fe) In a minimum of one year | 

4 Or a maximum of one year? | 

5 A I would say a minimum 

a of one year. 

7 Q And that's over half | 

oF of the route? 

3 A That's over the part of 
ro the route planned for the first winter of construction. 
* Q And so for the balance 
12 of the route, you feel that Dr. Reeves will have -- ? 

13 the 

A Well, over / portion of 
te the route planned for the second winter of construc- 
ae tion over a good part of that route you would have the 





| 


two years. | 
Q Well now, how do you : 
calculate that year period? | 
A Well clearing will proceel 
in one winter. The clearing will be done a good pertio 
at least on the line and so on will be done in one | 
winter. The construction of the line would proceed 


the following winter and the construction of the latter 
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part of the line to be constructed would proceed the 
winter thereafter. 

QO All right... Now, Dr. 
Reeves, I want to place you in a position where you 
have discovered a site and then I take it that the job 


is evaluating the site? 


WITNESS REEVES: A That is 
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2 
Correct. 
3 
QO And that I understand 
4 ’ 
will be done by an archaelogist? 
5 
A Yes. 
6 H s e 
| Q Proposition. And can 
7 
| I refer you to a report which sets out the criteria or 
8 ; ' ; ; : 
suggested criteria for evaluating sites of this kind? 
9 Meee ' Ale 
Are you familiar with the preliminary archaelogy studv r+- 
10 : ‘ : 
archaelogical study -- of the Mackenzie Corridor? 
ces 
A The first or second 
ie 
report? 
13 | 
Q The second report by 
14 
Dr. Cing-mars. And could I ask you to refer to page 
te 28? | 
16 | 
A Yes. 
17 | 
0 Well, you see at the | 
18 er 
bottom of the page, has this been made an exhibit? 
ig 
Perhaps we can after we have used it in this examinatio 
20 ar Sa 
Mr. Commissioner, submit it as an exhibit. It 
21 : ’ 
Might be easier for you. 
22 
At the bottom of the 
23 : 
page, in paragraph 824, the author sets out certain 
24 : 
attributes which he suggests be used to determine the 
25 ' 
| individual site’ salvage needs. And the first is 
26 | 
great lateral extent. I take it he is referring to 
De 
the size of the site, is he not? 
28 . 
(PRELIMINARY ARCHAELOGICAL STUDY, MACKENZIE CORRIDOR/ 
29 
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WITNESS REEVES: Yes. 


Q And the second is complex 
horizontal and/or vertical strateography, Stategraphy, 
and I take it that indicates the same implications. 


The size of the sitedoes it not? 


A That has a similar 


connotation and in fact it's what he refers to is 


probably, if I interpret it, a number of occupations, 
| 
different times and uses. 


Q I see, and the third is 
the presence of large and complex ground features. 


A These are remains of 


structures. 


i 





Q And the fourth is 
indications of very great antiquity of the remains. 
That's self-explanatory, I take it. 

A Yes. 

Q And the fifth is good 
Organic preservation. Now, the conclusion that the 
author comes to is that for any given Site, if one finds 
more than one, which I take means two or more of these 


characteristics, that it's his view that every effort 
should be made to salvage the remnants. 


A Or protect them. 

Q I think he says total | 
protection. 

A If they have two, yes. 


But if they have one? 


A If there's one, then every 


| 
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effort should be made to salvage it. 

Q Yes. Now dealing with 
that method and that scale of rating an archaeological 
site, can you give your comments to us? 

A Yes, I think I should 
point out that in general this is concurred with. 
However, in a summary statement such as this, that is 
more complex; in general yes, I agree with it, but 
it is a complicated problem. In some cases it may 


be a site which is characterized by two of these, 


which really perhaps does not deserve protection 


Well -- 
A There are some other 
considerations also which -- 
Q -- I take it it's that 


kind of thought process which will go into the 
making of your recommendations. 

A Yes. 

Q And that Dr. Cinag-mars 
criteria are the only ones that we have available. Do 
you have any others that you would propose using that 
can guides us as to what your thinking will be when 
the time comes? 

A Nothing specific comes 

right 
to mind/at the moment. I'm afraid I have a very bad 
head cold and my thought process isn't working. 

Q It waid really be a 
problem of applying these general -- 


A Yes. For example 
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let me take one criteria,four indications of very great | 
antiquity of the remains. Now we may find a site | 
which is perhaps 100 years -- well, 200 gars old, which | 
on land is a very important site and should be avoided. 
So therefore greatest antiquity in itself is not 

sufficient, or necessary in combination with something | 
else. 


Q Well now, after you've 


applied criteria of this kind and made an evaluation 





of the site, you would then make a recommendation to 
the company. 
A Yes. 
Q And from your discussions 
with the company, do you have any idea as to whom or | 
to what level you would make that recommendation? 


been 
A There's/no discussion 





as to the formal procedure in which it would go. I 
might point out this would also have to be referred 
to external review by interest groups and the agencies 


responsible for archaeological resources materials too. 





Q So they would be notified 
immediately then? 

A They would be notified 
and I presume they would have to evaluate the decision 
made by the company. 

junk What external groups are 
you, thinking, of? 

A I am thinking of sites 


in which native peoples might have some particular 
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interest or concern. 

Q Yes, and then you would 
notify outsiders quite apart altogether from your 
client,you would notify governmental people and other 


interest groups that may have an interest in archaeology. 





A Archaeological sites. | 


| 
| 
| 


Q I'm asking you what other 


organizations do you have in mind? 


A I presume the government 





would designate some referral group specifically to 
monitor the archaeological program which the pipeline 
company would be carrying out. Archaeological work 
has to be carried out under separate permit. 

THE COMMISSIONER: Mr. Ryder, | 
how are we getting along here? 

MR. RYDER: Well, there's some | 
very interesting things about archaeology to come, 


Mr. Chairman, I'm afraid. 





THE COMMISSIONER: Well, we'll 
adjourn for a few minutes for coffee now. Before we 
do, I think I should say that I have been advised by 


Mr. Scott that I've been working everybody too hard 





at this Inquiry. I don't think he was thinking of the 


lawyers, he was thinking of the official Oourt reporter 


hard but we may have to continue to do so in order 
to finish Phase 3 by Christmas, and I certainly appr- 
eciate the work that the court reporters have done. 


and the typists, and I know we've been working very | 
| 
Sometimes we have been sitting from 9 in the morning 
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| 
until 9:30 in the evening, so I am going to hold a | 
reception at the Inquiry's Offices this Wednesday | 
evening at 8° P.M." and I-hope that all of youw will siigst 
the court reporters, the typists, counsel, witnesses, | 
staff members of the Inquiry, and each participant, | 
and the C.B.C. and the press, and I hope you will bring | 


your wives and husbands, that is if they are nearby. 


So we'll adjourn for coffee. 





(PROCEEDINGS ADJOURNED FOR FEW MINUTES) | 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 





THE COMMISSIONER: We'll call 


the hearing to order again. Before you begin, Mr. Rydet, 


| 


1 
| 


I want to make an announcement. 
The (Chamber sof Commerce: of the’ 
Northwest Territories asked the Inquiry to take a look 
at the idea of stretching out the pipeline project 
from three years to four years, both Arctic Gas and 
Foothills say that essentially the project, whichever 
one of them Carries it out, “is “a 3-year project, a 
3-year construction project. The Chamber of Commerce 
has asked the Inquiry to take a look at the idea of 
stretching out the project from three years to four 
years. Now there has been evidence given that the 
Arctic Gas project cannot be completed in three years. 
Foothills says it would take four years or even five 
years for Arctic Gas to: complete its project. Foothills 
says it can construct its project in three years, and 
as we will remember from Thursday night, Mr. Scott | 


took some issue with that. 
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In any event, what the Chamber of Commerce is saying 
is that the Inquiry should take a look at laying it 


down as a condition to apply to whichever pipeline 


company is allowed to build the pigwline, that is that 


a condition should be imposed that says, "Take four 
years to build it, not three." 

That is even if it turns out 
that they can build it in three. The Chamber of 
Commerce says, "Make them take four years to build it." 


The Chamber of Commerce says there would be some 





advantages to this. They are anxious naturally that 
northern business and northern business men should 
participate in the pipeline project, and for that 
purpose the Inquiry last year made a grant to the 
Chamber of Commerce to enable them to carry out an 
inventory of the existing capacity and potential 
capacity of northern business to carry out work on 
the pipeline project and associated development, and | 
to supply goods and services to contractors and sub- | 
contractors. | 
The Chamber of Commerce 
says that if the project were to take four years instead 
of three, northern business men would be able to 
participate in the project for an additional year. | 
It would also mean; they say, that the project would | 
be on a lesser scale and the extent of capital | 
investment that northern business men would have to | 


rake to participate would be diminished. They also say 





that you wouldn't need 6,000 construction workers at | 
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1 Cross-Exam by Ryder | 
2 the peak winter season. They're referring, of course, 
3 to the Arctic Gas project. They Say that you would be | 
4 able to reduce the number of construction workers by 
5 20% in each winter, and that you would thereby have | 
6 a greater proportion of northerners employed on the 
*| pipeline as a percentage of the total work force. You 
) would also give northerners a greater Opportunity of 
9 acquiring the skills to do the jobs that require skills 

10 on the pipeline. | 

17 Now, this project, we are told, 

12 will be the greatest construction project in Canada's 

14 history if it does go ahead. So the Chamber of Commerce 

14 will have to be prepared to hear the pipeline companies | 

ic say that the costs are so enormous that the interest | 

LG | charges on the borrowings for even one additional year : 

17 | would outweigh any of the advantages to northern business 

18 and northerners generally if the project were to be | 

19 extended one additional year. 

20 They will also no doubt say 


Oba that the delivery of gas to the south would be delayed 


29 an additional year, if the proposal of the Chamber 





oe of Commerce were to be accepted. 

24 | Well, these are questions that | 

25 | are important and I have advised the Chamber of commerce | 

56 | that the Inquiry is going to look into the idea they | 
| 


| 
| 

27 | have raised of stretching the project out from three 
| years’to four*years, and Mr. Weick, who is «the chief 


29 economist for the Inquiry staff, is heading up that 





30 examination, the feasibility of stretching out the 

















i>>4 12 b : = 
ia ripe’ to 4 asain ore "alle ie al 


‘sd Bilyow voy +n43 vss yer? .tosfoiq 280 of 






yd ayediow nolsoutseRoo 26 todmun alll | 
sveit ydersds bivow woy Jeds bas ,tedaiw t pos 

| ef3 no Beyolqnus e1sirieitxon Io hoisttogoig eben 6 

| po¥ .ao10? daxrow Istoy edt to epstneeteq s «6 enifeqiq 


| Yo vtinusttoqqe tsatsstp & eryonrention evip oels Bblyow 


| i 


Fagg siiupex Jedd edot eda ob oF Blitate sat paizivpos ie 
senifeqtq sdt no Lage! 
' bios 9 ow ,jeefotq aid? ,wou bpp 
e'ebsors) ni tostorq noksoussanop sesteexp eft’ od titw icy - 


| esremme? to +edned. oft 08 .bsodse Op eBOb FI Ii yroseln bere 


iT 
| eeinsation ankiisaqiq edt aesn ot howsgetq ed oF Sven titw ior: 









teasrtodai Sis tent apomrtons of emp Bteoo oy IsAF Yee fer 
1eey Lenoltdibbs eno neve 203 apniworitod ett no espréerio h a¥: ; 
@eecicnd ton Of B6pbadsvbs of3 Yo yas deftewayo Bbivow \<r* ws 
-bS srow toafotq oitt ti yilevensp atenzeddx0on Bas Ws hay 

! 
taev Isnoitibbs eno Sebnesxe jet i ty 
yse sdUOb on ovlé (fiw yor | ) los® <a 
slob sd Bbluow dévor oda et esp to yreviiied eft gsdd fro) * 
ssdmedD edt Yo Isaegortq Sd? 21 ,rsSeY Ismoistbbs as ES 7 

-bejqecos sd of siew so Tammod To leg 

sft enoitesup sts seenme lis Pr 

panne to tedusiD edt beslvbs eved I bas inettogm! O16 leg? 
vend sohi sds ciak Aool a2 prtop ak yaitupal eit desist as ; 
eer) mott tuo sveto%g eft paltoterte Yo Seeiss eved hia > 
e 


tsidy ont at adw .sOdeW .9M Bas , axsey tHOt OF eissy ae =e 
tsdt av paibsed af iste yulupsl ond tot telmoroos — : 


ait suo pridoteita Yo ysifLidkese? sit Ho1veni 


ed a 
i i 
40 


" + /i 
SS oat yy! 





13276 


ACCWEST REP OR TANG L-TD, | 


i 


ine) 


NO wo 





I*9AR 


02, Be Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Examby Ryder 


project from three years to four years, and the 
examination will be carried out with the fullest | 
consultation with the Northwest Territories Chamber 
of Commerce and when the Study 1s completed, and it 
should be soon, the report will be brought before the | 
Inquiry and the pipeline companies will have a chance 


to tackle the authors of the report. 





Let me make it clear that 
in examining all of these proposals I am simply carry- 
ing out the task that has been laid upon the Inquiry 
by the Federal Government. This Inqiry is bound to 


consider the impact of a gas pipeline on the north in 


a ce en geese 


all its ramifications and to recommend the terms and 
conditions to be imposed if a pipeline is to be built. 
That doesn't mean that a pipeline is going to be built; 
the Government of Canada has made it piarn that no | 
decision has been made with regard to the question of 
whether a pipeline is going to be built. The Government 
| 


of Canada has made it plain that they do not want to 


make a decision until they have received the report 


| 
of this Inquiry. {ft will, of course, be for the National 
Energy Board to consider the question whether Canada's | 
need for gas requires the building of a gas pipeline | 
to bring frontier gas to markets in the south, and it | 
will be for the Government of Canada, when they have | 


my report before them ahd the National Energy Board's 


report to weigh Canada's need for frontier gas and 





the impact of the construction of a pipeline on the 


north and on northern peoples, and then it will be 
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| 


| 
for them, the Government of Canada, to decide if | 
aioipe Line. should «be built dand, if it .is to be built, | 
then where it should be built and who should build oe 

These are political decisions | 
to be taken by those who have been elected to make such| 
decisions, and in the meantime we here at the Inquiry | 
will simply carry on with our work in determining what 
the impact is likely to be and in devising terms and 
conditions to be imposed, if the pipeline goes ahead. 

ALL indi, Mr. Rydex. 

MR CARTER te Gita, Could Tuas. | 
a question before you proceed? 

THE COMMISSIONER: Yes. 

MR.CARTER: As I recall the 
matter of extending the construction 
timetable from three to four years came up at Fort 
Simpson, and was suggested by the Chamber of Commerce | 
there. Do I take it that there has now been a recomment 
dation from the N.W.T. Chamber as a whole that this 
be adopted? 

THE COMMISSIONER: That's my 


advice, and the Chamber in fact was anxious to carry out 





this study itself and I decided that the Inquiry ought 
£0 carryout the studysbut giving sthe Chamber the 
fullest opportunity to work along with the Inquiry in 


that regard. 





Al Wee Gn ti 
MR. RYDER: Thank you, sir. 


Q Dr. Reeves, dealing with 
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your work that you propose doing between the time of 
clearing and the time of the coming of the ditching 
machine, I take it that there are really four steps 


that you have to go through, that have to be gone 


through. The first is to evaluate, the second is to 


advise interested governments and outside groups, and 
the third is to wait for the input from those intereste 
governments and outside groups so that the company 
can have the benefit of their advice in selecting what 
is to be done with this particular site, and then you 
have to carry out the company's decision. We'll assume 
for the moment that the decision is to conduct a 
salvage excavation. Now, how much time is needed for al 
that? | 
WITNESS REEVES: This presumably 
would relate to all sites for excavation, or just those | 
OL particular concern? | 


Q Well, these would be the 





sites which you thought important enough to advise 
the government about your finding. 
A Well, all. fF could speak 


to is the time required for the archaeologists to 


by the nature of the sites themselves. The site 
evaluation may require and certainly would require 
perhaps as little as one day's work, perhaps two weeks' 
work. The execution of a decision, presuming it 


was to go ahead with an excavation, would depend on 


do their work. This would be dictated to some extent 
the site. 
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Q Well can you give us an 
idea? 

A Requirements would vary 
with each specific case. It would be impossible to 
make a general statement necessarily meaningful. 

Q Well, aré we dealing in 
days or are we dealing in months? 

A It could vary from perhaps 
two or three weeks work to perhaps months depending 
On man-power available and site requirements. 

Q And before that work can 
be done, the company will want to hear representations 
from government and representations from interested 
native groups? 

A For those sites presumably 
which there would be some question over. 

Q And the native groups and 
the government§, they will have to make their own 
evaluations so that they can provide the kind of input 
that will be useful? 


AE "think they- ‘would taccept 


the evaluation of a professional archaeologist being| 


employed by the company. 

Q Well, now the time avail- 
able for all this to take place, I suppose it starts 
after the ground has thawed, so that you can look at 
and detect these sites and it will end with the first 


Sriow, Will it not? 
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Q When will it start and when| 
Wri st end? 

A Well into freeze-up. | 

Q For a salvage excavation? 
Can you do that after freeze-up? 

A Yes. | 

Q You can. So, what kind of 
time period will be allowed you? It is not the year 
because you can't work in the-- You don't begin in 
the depths of winter so you don't have a full year 
to do this. What kind of time period do you have 


available? 
MR. GIBBS: Commissioner, I 


hesitate to interrupt but we do seem to be getting into 
a pretty wildly hypothetical situation. An archaeologi¢al 
site could be big enough for an arrowhead or the size , 


of the Pyramids and who can tell how long it is going 


to take to excavate, to salvage or what? It is an 
interesting debate but for something that is not yet | 


found, it doesn't seem to be leading very far. 





MEK. RYDER: Well, first of all 


Mr. Commissioner, I am trying to gauge the seriousness 


\ 
| 
of the applicant’s proposals in this regard and its | 
major proposals which may be impractical and may be 
impossible of carrying out. Now, if it is serious, 

then presumably it would have addressed these problems. 
I am not asking, for example, in my last question that 


Mr. Gibbs objected to, I am not asking for the time 


necessary to do a salvage excavation of this specific 
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30 O° Well, “in*relation to the 


1 
2 site. I am asking what time does he have available to 
3 do that and see if he has considered that problem. Now, 
4 To putt, to the Commission. ana™rY put re to. thie keexeca! 
5 that if the applicant was serious in this evidence, aii 
6 | would have considered these things and they would as | 
7 | had ready evidence available for it. | 
8 | MR GIBBS*Y “Well; sir”’i "do | 
9 take exception to this. This witness has said that ne 
10 can't tell whether they are buried or whether they are 
14) archaeological sites undiscovered until the right-of- | 
12 way is cleared. And in some cases he can't tell until 
13 | the hackhoe has bitten into it and it certainly is, 
stall I think and I submit evidence of seriousness intent, to 
15 have professional archaeologists on staff to take care | 
16 of these things. 
17 But you can't possibly devise | 
18 careful solutions to circumstances that haven't yet 
19 occured and may never occur. It has nothing to do | 
20 with the seriousness of the proposal. It is the im- 
el possibility of planning that far in advance. | 
29) MRS RYDER? "Well; can “tT *ask | 
23 you this Dr. Reeves, have you considered these adobe 
24 that 1 ‘sam*puteing to you -betore? | 
25 A I have had to deal with 
rel some of these problems in my work. 
27 / Q Have you considered them | 
28 in relation--? 
au A In general planning, yes. 
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role which you are undertaking in this project? 

A Yes, 

Q Then, I take it that there 
may, you consider it a problem that may arise after 


you have discovered an important site and you evaluated 





it as an important site, that time will be too limited 
to permit you to deal with it in the way you propose 
@ealing And that is a possibility, is it not? 


A As pointed out in the 


statement. 
Q Yes, when that occurs, if 
you haven't enough time, the solution may be a dis- 
ruption of construction scheduling? That's one of the 
consequences of some of the solutions you may be | 


recommending? | 


A No. The site would be 


flagged as I said earlier this afternoon, excavated 
after construction. 

O Even if it is “a very im= 
portant site? 

A In my professional opinion, 
I think most important sites which can be found, either 
before line clearing, during line clearing, will be 
taken care of. Those sites, which I think you are 
considering, are the ones which will be found by 
a4 tenn . 

Q No, no. I haven't come to 
ditching yet. I am dealing with important sites which 


are discovered in the summer available to you between 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Ryder. 


the clearing process and the ditching process. 


A =I think ‘there will be 





sufficient time for the majority of those sites. 

Q And now I want to deal with 
those sites that you haven't got time for. Now,{from | 
your discussions with the company, can you tell us, and | 


maybe Mr. Bouckhout can tell us, whether he is prepared 





to consider rescheduling of his construction work? 
WITNESS BOUCKHOUT: Well, Mr. 
Ryder it still remains a hypothetical situation. 


Rescheduling may not be necessary as we have already 


discussed. One of the protectional methods of getting 
around such a problem, if it were in fact a very | 
important site, would be a minor rerouting around the | 
site. It would be a matter of avoiding the site by 
perhaps five yards, ten yards or it could be a hundred 
yards. It depends on the aerial extent of the site, : 
its importance etc. 

Q “I really “just *want “you “to 
advise us so we can gauge the degree of your commitment 
in this regard, whether you are prepared to contemplate 
an adjustment to your scheduling. 

A We would certainly be 
prepared to contemplate it. 

Q And are you prepared, or 
have you considered provisions in your contracts with | 
your sub-contractors to enable you to adjust for the aa 
loss and the cost incurred by these kinds of delays? 


A *Specriic’ torthie particular 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 


Taylor, Reeves. 
Cross-Exam by Ryder. 


topic, no we haven't. 

“Q When you flag an important 
site Dr. Reeves, what do you propose to protect it, it 
is on the right-of-way, what do you propose to do to 
protect it after the ditching passes by, so that any 
equipment and any use of the right-of-way until you 
can come back to it, won't disrupt the site? 

WITNESS REEVES: Specifics 
haven't been worked out but in general flagging in- 
dicates designation on ground,instruction to company 
personel etc. to avoid the area. 

Q Have you considered laying 
out a mat of timber to protect the site that way? 

A In certain instances that 
might be desirable. 

Q It is matters of that kind 
that you will be--? 

A, Yess 


Q Now, in your evidence in 


chief on page 47, you refer to environmental inspectors. 


lt..418.4in. question 1/7 that: J. am referring, to,| that 


excavations will be undertaken after construction of 


ome 


| 








any sites of value found during the construction phase-- 


No, sorry. Before that you refer to monitored by 
environmental inspectors. 

_' Now, do these monitors, and I 
take it that these monitors will have access to an 
archaeologist, a professional archaeologist? 


A wthas' si correct. 
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Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 


Bouckhout, Drew, Claridge, 
Cross-Exam by Ryder. 


Q And the professional 
archaeologist, he comes to evaluate, not to monitor? 

A In certain instances, he 
would be monitoring certain particularly sensitive 
areas. 

Q So that when you are an- 
ticipating your, where you have anticipated the locatio 
of a sensitive area, you will have your professional 
archaeologist at hand? 

AycYes’. 

Q He will be there in the 
trouble spots? 

An Yes. 

Q But other than that he 


will be at the beckoned call of your environmental 





monitor or your inspectors? 

A .oYyes: 

Q Now, how will this 
monitoring be done. In practical terms, you have the 

machine 

ditching,/which I take it proceeds at a pace of about 
one mile an hour or walking speed, maybe a little 
faster than that, and then you have your pipe laying 
crew behind it. Now where in that process does the 
environmental monitor work? Or your archaeological 
monitor work when he is an environmental inspector who 
is doing archaeological’ monitoring? 

Now, where in this process 
between the ditching machine in one end and the pipe 


laying crew at the other, where will he be working? 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Exam by Ryder 


A He may be working between 
the ditching and the pipelaying. He may be working 
after the pipelaying and before backfilling. 

THE COMMISSIONER: How could 
we really determine that now. What advantage would 
there be? Surely even if you laid down some kind of 
guideline that he had to be at a certain location on 
the right-of-way, he would do what his common sense 
dictated as he went along, wouldn't he? Is this 
getting us anywhere, Mr. Ryder? 

MR. RYDER: Well, perhaps 


not, Mr. Chairman, I don't want to press it unduly 


but it strikes me,as we are again trying to assess the 


degree of commitment to this portion of the applicant's) 


| 


evidence. Now, if, as I'm lead to believe, the proposal 


is impractical and it requires to be effective, somebody 
machine is 

in the ditch with a flashlight and as the ditching / 
proceeding then we should know that and if that's what 
they're talking about, we should know that. 

THE COMMISSIONER: All right. 
Then there is two things to find out then. Whether 
Foothills is willing to commit itself to someone in 
the ditch with a flashlight -- Well, before we reach 
that question, I suppose there is the larger question 
is that something that is feasible? 

‘ MR. RYDER: Well, what is 

needed, I would have thought, to do an adequate job 
of monitoring for archaeological sites. 


THE COMMISSIONER: Well, all 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Ryder 


right. Do you have any comments on that, Dr. Reeves? 
Iseit needed. and.if it is} is-.it practical?» Can 

you get an archaeologist to spend the best part of 
three winters -- Well, you would need several of them 
in each spread. Each would have to spend a winter in 


that ditch with a flashlight. Is that -- Well no, but 


you people spend your time digging things up and 
underground and so forth so we're lead to believe. So 


maybe that isn't asking too much. What do you say to 


all this? 
WITNESS REEVES: A i 
think in some areas it's needed. I think it can be | 
done. | 
MR. RYDER:- Q You say, | 


you think it can be done? 


A Yes. 





Q And can you tell us 
what you mean by monitoring by these environmental 


inspectors? I mean would it take up -- 


A I thought you were talkine 


about the archaeologists before? 

Q Well, I am. I am refer- 
ring to the answer you've given to question 17 and 
you say the construction activity will be monitored 
by environmental inspectors who will have access to 
professional archaeologists. Now, I want to know what 
role you intend to impose on these environmental 


inspectors. 


A Firstly, the environmenta 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 

Taylor, Reeves 

Cross-Fxam by Ryder 
inspectors will have some knowledge of archaeology 
and I think we have to establish that. As I pointed 
out, in certain areas, there will be archaeologists 
monitoring the ditch. What role they will have yet 
has to be worked out. To the best of my knowledae, 
this has never been done. 

@) ATL * right<4? Seyyour have 
no -- when you use the term "monitor" you really have 
no’ content to- pour Gnto that) terme? 

A Welljedi.dont! tithinkt it 
would be very relevant to go into specifics of how one 
monitors the side walls of a ditch for remains of 
archaeological value. 

WITNESS BOUCKHOUT: A Mr. 
Ryder, perhaps we could put the speed of this ditching 
process into perspective a bit. Certainly you may 
be right. I'm not really sure what the speed of a 
ditcher is. It may be a mile an hour but certainly the 
ditcher won't be moving continuously for a mile an 
hour or if it did so, in a couple of days, we'd have 


the entire winter's ditch open. 


Pedon Ve othink*thisi-is muc 


Of a “possrpi1lrity: 

Q You are making fun of 
me. I don't propose that at all. 

$ No, MEV noeeis iP 

QO I'm simply saying that 
your evidence has used the term "monitored" by an 


environmental inspector. We know that these 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 

Taylor, Reeves 

Cross-Exam by Ryder 
environmental inspectors have Many important things to 
do on this spread and I also have reason to believe 
that effective archaeological monitoring requires 
full time attention and I want to know how you 4 tDir. 
Reeves, can Square the two competing obligations that 
you are imposing on these environmental inspectors? 

MR. GIBBS: Surely, Mr. 
Commissioner, it is a practical matter. You have an 
environmentalist there. He is told to watch out for 
things being turned up by the ditcher. He has qot 
access to an archaeologist. It is not a cut and dried 
matter which you can work out on paper sitting in an 
office. It's on the ground and you do the best you 
can with what's at hand. 

MReeRY DE Ren) And the 
question is, Dr. Reeves, is that practical? Is it 
worthwhile bothering with it at least? Can you do a 
good job when you spread the work so thinly? 


WITNESS REEVES: A Ts thank 


it's worthwhile. 


Q We all agree on that. Th 


question is can you do the job when you share the 
archaeological work with the biological work? Or 
does something valuable get lost between the stools? 
A I don't have an answer 
for that. As I point out, it has never been done in 
North America, to my knowledge. It is something, I 
believe, the applicant wishes to do because he feels 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Ryder 


QO SO apart, I take it, from 


your archaeological, the professional archaeologist, vo 


don't propose any additional staff for that period? 

A Well, you used the 
Singular. 9 © didn't. 

O No, I don't mean to say 
that you were just going to have one but apart from 
your professional archaeologist, you don't propose 
any additional staff? 

A At which point? For 
the monitoring? 

Q Well, tell me what your 
staffing considerations are. 

A Staffing considerations 
must be dictated by the requirements of the archaeolo- 
gical program. The requirements for staff, they have 
to be dictated by determining the requirements for 
each site. 

0 And have you considered 


how many men you propose hiring and looking for? 


A Oh yes. 

Q And wnat conclusions 
have you come to? 

A In the initial phases of 


value or reconnaissance and evaluation, of areas before 
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clearing of line, during clearing, I foresee no venice 


in obtaining the required professional archaeologists 


to carry out these types of operations which I consider 


to be ‘the most critical; 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Exam by Ryder 
O And how many are you 
referring to? 

A We have now made no 
Man power estimates at this time. 

@) Then, how can you make 
that previous statement? 

A I feel that sufficient 


professional archaeologists available in Canada with 


experience in these areas that they can carry it out. 


QO No matter how many you 
need? 

A Well, obviously there's 
limits. 

@) Perhaps, I can go on 


to Mr. Taylor, then to complete his data. Can you 
for us, Dr. Taylor, outline the terms of reference 
that your client has given you? 

WITNESS TAYLOR: A The 


work is in two phases. Phase One is completed and is 


part of the submission that was made earlier this year. 


It included a reconnaissance of the corridor which 
involved RAaeore a route alignment that had been 
selected. The next phase will involve more site 
specific concerns related to details of borrow pits 


and other associated facilities. 


ree) Now, that's your overall 


terms of reference and that describes your role and 
your obligations to your client, I take it. 


A Well, very briefly. 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 
Taylor, Reeves | 
Cross-Exam by Ryder 


Q Right. Now, can you -- 


at page 45, in answer to question 9, you indicate that 





recommendations are being made on an ongoing basis. 
A Yes, Sir. 


Q Right. And can you 


outline briefly again if you will, the input that you 
made to your client to date in this project? 

A The first step was to 
inventory, as I said before, the corridor as to known 
visual features of territorial significance. This 
was through reviewing various studies that had been 
done in the past two or three years. 

I also did a review of 
the basic physiographic characteristics or the units 


that the pipeline would pass through to qain some 





understanding of what the characteristic landscapes 


| 
were,to gain a better understanding of the potential 
impact. 
Q Well, can I ask you to | 
describe the role you have played in assisting the 
applicant with respect to some of the specific problems 
that he must confront such as the location of the 
route. Have you done any work on that problem? | 
A Yes. In that. case, 2c | 
was a matter of reacting to the original proposal. 
Recommendations were made as part of the team which 
included biological and geological and other inputs. 
This information then was relayed to Foothills. Occa- 


sional joint sessions were held and in many cases, 
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Bouckhout, Drew, Claridae, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Ryder 


changes were made utilizing aesthetic inputs as one 


component. 
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Bouckhout, Drew, Claridaqe 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Ryder 


Q Can you, SO we can just | 


understand what you're talking about precisely, could | 
you make any specific recommendations as a result of 


your assessment of the route? 


WITNESS TAYLOR: I was concerned 


with location of one or two of the compressor Stations | 


initially. I think adjustments were made for that reason 


and other reasons. 





Q Can you tell us where 


the adjustments were made? Do you know that? 

A One case, I can't recall 
the exact milepost, but the location was relatively 
close to an area of population. The concern there was 
from an aesthetic point of view, was potentially 
visual impact but perhaps annoyance of noise came into | 
play, | 

Q And so an adjustment 


was made in response to your particular -- 


A Well, there are other 


potential biological Lmpace.en Go? Mdon"t recall any 


case where a major change was made yust strictiy on 


concerns if I recall at that Percwecular site, ~— 
visual. | 


Q I take it that you played 
no role whatever in the Original decision to select a 


route? 


A Webi pas") Say ,a 
preliminary corridor was Submitted to our SEOUp. of 


reacted to it from a -- from the Pornt of View oF 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Ryder 
aesthetics, and then some changes were subsequently 
made and I think reflected in the earlier submission. 
Other changes, for instance, in the laterals, are being 
reviewed now as a result of both aesthetic and land 
use considerations. 

Q Can you give a specific 
example of that? 

A Well, one example that 
was brought up last month or so,relates to Pine 
Pornt. The preliminary routing carried it through 
a city park, a golf course, and this wasn't evident 
apparently on the high level photography. An aerial 


reconnaissance brought it out and that proposal or 


that change was suggested and it's being incorporated. 


Q Now, leaving that section 


of the applicant's proposal, your client has told us 


that you have been engaged for the last few months 


in any event,in enering on its preliminary design stage 


and refining its river crossing locations and matters 


of that kind. Now have you played any role in this 


phase of the -- of your client's project? 

A In preliminary design 
phase? 

Q Yes. 

A Not as yet I haven't 
begun. By that you mean selection of borrow pit 


sites,finalization of other facilities and alignments? 
Q Yes. 


A Yes. No, that work will 
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oe pee Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Ryder 

af | 
2 begin as the information comes to us. 
3 Q So I take it your role 
4 in that phase will be similar to your role in the 
5 route selection phase. You will be responding to 
6 decisions made by other officers in the applicant. 
7 A Generally, although in | 
8 the initial study we identified zones of high sensi- 
9 tivity. That information has been available to the 
10 group for nine, close to nine months, and it's been 
in taken into account as far as locating facilities in 
1 highly sensitive or important areas, in terms of visual 
ahs quality. 
14 Q So they did have, your 
15 client did have a list of do's and don't's with respect | 
16 to some of the area decisions that have already been 
ey, made. 
18 A Tes. | 
19 Q All right, and would that 
20 include route selection? And do I get from that that 


22 than at first indicated? 


odil your role in route selection may have been larger 
23 A Well, as I indicated 
24 earlier, a route was developed strictly on engineering | 
preliminary 
25 | criteria initially. Now this was the 7 - route and | 
26 | this was prior to any submission. So we reacted to that | 
27 route and identified where potential problems would be. | 
28 This is in contrast to say if we selected a route based | 
29 solely on visual criteria, which didn't seem to be 


30 practical. 
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Bouckhout, Drew, Claridge | 

Davison, Vaartnou, Lawrence 
TavVidT, seeves 

Cross-Exam by Ryder 

Q Now, I take it that 


you've described really the work you're doing now and 


the work you've done in the past. 


A Well, I outlined very 


———————————— na 


briefly what we will be doing on preliminary design. 
We are working on a program now for coming months to 
look at special problems, and I think borrow pits woul 
be one of the more significant ones. 

Q What are you telling us 
about borrow pits? What sort of things are you going 
to be considering? 

A Again, when we're looking 
atpotential borrow pits, we'll be concerned with their 
relationship to,first of all sensitive sites, and 


secondly areas that are close or very accessible to 


populations of people. We will be looking at some 
criterion then based on visual accessibility, if you 
wish. WE'’11 also be looking at possible techniques 
or appropriate forms for final shaping of the borrow 
pits. 

Q And borrow reformation, 
PT take: 1k. 

A That “S cient, but. more 
from the aesthetic point of view, we're working with 
Dr. Vaartnou and I'd say some of the aesthetic 
considerations related to revegetation. 

Q All yioht, thank you. 
Now, . ‘take it -- and you tell me LE I'm wrong —- That 


as I understand the subject matter of aesthetics, it's 
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really a questton of taste, is it not? 


A No. 





Q The values that you have 
to make in recommending an adjustment because of | 
aesthetic considerations, when you do that you're | 
really relying upon your own particular taste to gauge | 
those == | 

A Oh, we discussed this | 
at some length, I think, last week. What we're trying 
to do is avoid that sort of subjectivity. This is why 
we're,first of all have inventoried known sites that 
have very high visual quality and have been ranked 
on that basis by the Federal and Territorial authoritieg. 
We have been concerned, as a principle, on facilities 
or features of the alignment that will be more visible ! 


than others, so our work is not that much different 





than say certain aspects of the biological resource 
study; where we have tried to identify known and 
identify further zones of high scenic value. 

Q Let me come at it another 
way. I understood from my reading of your answers to 
Mr. Veale that you acknowledge that public input by 
people, the native groups, had ibs va bid bty - as eyou 
put it, in assessing some of your recommendations or 
making or reaching or coming to your recommendations. 

Pen Vestal ‘think, Eidoes. 

QO Yes, and you then refer 
to some examples in the more southern provinces where 
programs are developed to permit input by the 
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local communities. 
A iets Gigi. 
Q And 2sn°t in ‘tne local 


communities, I take it you really are imposing, you're 


looking therefore for some kind of indication as to the| 


subjective views of the community. 


A Are you speaking now 
more of native peoples or -- 

Q Well -- 

A -- or a cross section of 


population in a given settlement such as Yellowknife? 

Q -- I say whenever you 
look to the local communities to determine what 
their views are, whether it be in the south or whether 
it be with native communities in the north, you're 
looking for a subject ive impression, their subjective 
impression. Is that not so? 

A Yeo, bid-say an; let's 
say in relationship to communities, the opinions would 
probably be more discernible, let's say, on a given 
change that might be suggested in or nearby a community 

Q But isn't -- 

A It would be possible 
toeprobably gain opinion on’ a specific proposal. It’s 
more difficult when you're looking at a generalized 
proposal such as the entire route, let's say, of the 
pipeline,than to try to gain an impression from an 
individual or a groupsout their opinion on the total 


impact is rather difficult. 
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1 
2 But if you're looking at 
3 Specific, let's say specifically a borrow pit located | 
4 within Yellowknife, there may be some options there | 
5 that would be more acceptable to local communities. 
6 || Q I can shorten this | 
3 simply by saying -- you tell me if I'm wrong -- you | 
8 do recognize the need for some kind of proess to iis 
9 the views of native peoples. 
al A The tradeoffs that 
7 are possible occasionally are moti only Visual but | 
43 are related to land use, material sites .and.so. forth, 
ee and there are choices, I think it's .,ossible_ to, 
14 Q But insofar as the views 
15 of the natives wth respect to your particular area, | 
il you want to know what they are, you would find that | 
17. useful. | 
18 A I think feedback is useful 
19 and it can be organized. 
20 Q And the reason you want | 
21 that feedback is to avoid imposing your views over 
22 views that may be quite alien to you. 
23 A Well again now I think 
24 you're talking about native populations. 
oe Q I'm talking about views 
26 | that stem from different tastes and different cultures | 
04 A There's quite a lot | 
Br known about people's views. The great deficiency | 
25 | is in the native peoples in terms of their attitudes | 
30 | towards landscapes or their preferences for vas | 
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Cross-Exam by Ryder 
landscapes iS their attitude towards change. 

Q Raghts 

A That's not well-known. 
It's better known with southerners, if you want. 

Q So insofar as you lack 
the views of the natie organizations and native 
peoples, in your area of expertise, your progranis 
somewhat deficient and lacking. 

A I think the feedback 
would be useful and just as a further point I think 
from experience in the south it's most effective if 
the groups affected organized the process, though, 
themselves. 

Q You don't have any 
proposal !=- 

A No. If I was asked 
for a proposal I would suggest that we work through 
the available organizations and that they set up a 
proper sounding board so that we can communicate our 
information to them. 

Q Gan Thivaski you,4 Mr. 
Bouckhout, if the company has any plans to obtain the 
views of the native organizations and the native 
communities in this area? 

WITNESS BOUCKHOUT: In regards 
to aesthetics specifically? 

Q Well, in regard to 
geetie wes and the other areas, environmental areas 


as well. 
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A Yes, we certainly have a 
community liaisson program which could very easily 
incorporate this particular aspect in its scope of 
reference. 

Q Will that be in operation 
in time for the input to have any influence on your 
decisions? 


A Well, I hope so, it is 


| 
in operation now with granted, limited success. | 
Q And I take it it's not 
addressing aesthetic problems? 
A ie hasn't been addressing | 
| 


aesthetic problems to date per se, no. 


Q But Mr. Pay lor may | 
remedy that. | 
A He may very well do. | 
Q Is that acceptable? | 
A It certainly is acceptabl 


if Mr. Taylor felt that this is a necessary part of 

his program, it certainly could be easily incorporated. 
WITNESS TAYLOR? . “As a 

said earlier I think it could »e applied to site 

specific projects, projects that can be illustrated 

can be located and relate to a community rather than 

to an individual, so that we can get some sort of | 

consensus. As yet, the project isn't to that phase. | 

I think as time goes on that again if the community 

groups desire this kind of information, I think it can 


be developed, and in cases where there are options 


ae: 


near. 
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for aesthetic treatment, let's Say, Opinion could be 


gathered. 
Q But generally speaking, 
I understand you, do I, that the initiative you're 


leaving for this input,you're leaving to the native 





groups themselves, tO the communities themselves. | 
A Well, it hes to.be a sail 


Situation, obviously. I think it would bear some 


pertinent thinking on the part of the consultants as to 
how it could be handled but I think it would be up to 
the individual community or affected group to decide 

if and when they might want to get involved. 


Q I ask you now, Mr. 


Bouckhout, do you have a copy of the Pipeline Assessment 





Report before you? Turn to page 378 which deals 
with recreation areas and parks. You see that on page 
378 certain examples of the conflict between the 
proposed pipeline development on the one hand and 
recreational uses on the other aFe set Out. 

WITNESS. BOUCKHOUT:. Yes. 

THE COMMISSIONER: What page 
is that again? 

Q Page 378, sire and then 
a recommendation is made at the bottom of page 378 
on the right-hand column which I've asked you to 


comment on. I would read it for the record: 


a cS nr SSS is =v wetness enone a ane care Sens 


"A review of all such sites and inter-actions 
by the applicant would provide a basis for 


assessing impact and identifying needs for 
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adjustments of pipeline facilities or 


procecures for remedial measures." 


Now, do you agree that is 





a concern that requires attention? 
A Yes, it is a concern 
which requires attention and we had intended in fact 


to cover this particular type of concern in our socio- 








economic panel. 

Q So that's something we 
can leave to them, is it? 

A Yes, you could leave it 
to them. | 

Q Do you have any views now 
that would be useful? | 

A Any views on what, sir? | 

Q On this recommendation? | 

A Btthunk crete Aagvalbid 
recommendation, as I said. 

Q Do yOu propose accepting 
it and undertaking it? 

A Well, we are in fact 


right now carrying out reviews of this very nature, 


reviews of different land use types relative to our 


| 
| 
| 
present location, including such things as parks, 
picnic sites, scenic areas and so on. 
rQ Do you have any work 
report that we could have a look at? 
MR. GIBBS: Well, Mr. ae 


has already said that it was going to be dealt with 
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Oz, Me, Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 


Cross-Exam by Ryder 


by the socio-economic panel. I'm sure we can leave 


Lt at thaty 


MR. RYDZR: Q So do I take 





it that you have reports that we can look forward to? 

A I'm not aware of any 
reports. As I say, there is work ongoing there. But | 
as..to what stage, it.is,.I'm.not sure.since.Is 'm.not | 
responsible for socio-economic matters. 

THE COMMISSIONER: Well, anythiz 
that is reduced to writing that constitutes a study or 
report will have to be listed and made available when 
it's ready, so we can rely on Foothills to do that. 

MR. RYDER: Now, just one of 
two «questions, for Mrs Claridge, -if»I .may. 

Q Apypagew26 sand .«25,,.the 
bot tom.of .page,.25 sand .the.top of wpacge 26 you indicate | 
that construction of river and stream crossings at | 
the top of page 26 will generally be done during the 
winter when the potential effects on fish will be 
minimal in most cases. Now, can I ask you where 
you obtained that advice? 

A That statement is actuall 
after consulting with Mr. Bouckhout and his biological 
advisors, and I think it has to some extent arisen out 
of inter-disciplinary communication during the previous 
summers program of investigating river and stream 
crossings. I think that as far as the pin-pointing 
rivers and streams and so on, that would be referred 


to the upcoming panel. 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves | 
Cross-Exam by Ryder 





Q Well, i take 2t, Mr, 
Bouckhout, 1s that your advice or is that the advice : 
Of your fish biologist? 

A ft think this is general 
advice and I think it's generally applicable. There 
are certain circumstances where this may not be 
applicable, however in those cases where a line 
would cross the various streams fairly close to 
their mouths, I think that would generally be an 
applicable statement. 

Q I'm not a fish bio- 
jogist, but listening to Dr. McCart, Il came to the 


belief that the problem with siltation is a problem 


which occurs in periods of low flow, which is the 





wintertime. Would you accept that? 

A I would accept that 
on Dr. McCart's recommendation. I am not speaking 
as a fish biologist either. 

Q And that the problem 
with siltation is not so much the degree of silta- 
tion which 1s carried in the body of the stream, 
it's the degree of siltation which settles on the 
bottom and has some impact on the eggs there, and 


the overwintering eggs 
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Taylor, Reeves 

Cross-Exam by Ryder 
there and the organisims. 

A Yes, if there are over- 
wintering eggs there from fall spawners, I suppose 
again this again is really a subject which would be 
more relevant to the biological panel than to the 
geophysical panel. 

Q Well, I can’ bring it 
up again, but just SAE general observation, it 
appears that statement that I quoted appears to be 
contraGizzed by the previous information we received 
about the impacts of siltation during the wintertime. 
Because it's in this panel's evidence, I wanted you 


to comment on that apparent contradiction. 
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Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 
Cross-Exam by Ryder. 


Bouckhout, Drew, Claridge, | 


A Well, I am afraid I really | 


couldn't comment any further on that. I think, as I 


said, that in most parts of our route we cross the 





streams fairly close to the mouth and in doing so I 
would think that the potential areas where one might 
find over-wintering eggs of fall spawning fish is 
relatively low. I think yOUwould probably find the eggs 
| 


in spawning areas likely farther upstream, above the 


site of the pipeline crossing. 





O ‘So, “itis not tithe heineror 
year that you are referring to when you say during the 
winter, it is the location? | 

A Well, in the winter, if the 
streams were crossed downstream from a spawning area, | 
where there could potentially be over-wintering eggs, 


I don't believe there is any particular problem with 





crossing downstream. 

Certainly, if it were crossing 
upstream there could be a potential problem. Again, I | 
really don't feel qualified to speak to this particular 
issue. 

QOCPALPuight WrtCan! TP raskreyou 
to look at the last sentence in questions 8. "Stream 
diversion would be made by means of a culvert OF an 
excavated by-pass channel". Now, as a device for 
avoiding siltation, aren't there many other remedies 
that are more, are to be, that are to be preferred in 
that? 


WITNESS CLARIDGE: For diversio 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Ryder. 


or are you thinking of something else, preventing 
siltation as such? | 

O? Well, T2am*qétting at? that 
a stream diversion would be made by means of a culvert 
of an excavated by-pass channel and I am worried about 
the technique of an excavated by-pass channel. 

A This technique has been 

I think | 

used in Alaska and/it has been successful in the one or 
two instances that I am aware of. 

Q And I take it the purpose 
of the technique is to maintain downstream flow, is saa 

A I believe that is part of | 
the purpose and also to permit the diversion of the 
water out of an area that would potentially have 
siltation effects that were not desirable. 

Q Now, what you want to do is 


| 
| 
you want to maintain then downstream flow with the least 
amount of siltation possible? | 


A Yes, in the instance in 
Alaska, that I am aware of, this was . part of the | 
reason. The other part that there was a potential for | 
siltation that the biologists decided was an unaccep- 


table risk. 


Q Right. Now wouldn't an 





excavated by-pass channel spew great quantities of 


muddy water into the downstream portion of the stream 


22 


A It depends what it is 


excavated in. In that case, I believe there was a 
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1 Cross-Exam by Ryder. | 
3 pre-existing meander bend that had gravel in it and 
‘4 it was simply a matter of directing it into that and 
4 protecting the entrance and exit that seemed to be * 
5 | satisfactory. | 
6 | DO.. SQ aSnaemitigation peeeteeel 
7 | it would depend, its appropriateness would depend upon 
8 the availability of gravel or other material that | 
9 wouldn teuwcaury..siltation? 
10 | A This is true that a method 
a of protecting the by-pass would have to be arrived at, 
| although I don't see that would be difficult. I think 
a he ve we would be talking about, generally, streams with a 
14 Manageable flow and the by-pass area involved would 
15, be very small so I don't see that as being a difficult 
16 problem. 
17 | Q Well, now sir one last 
18 | question on that. In Alaska, did you come across the 
19 mitigation technique of hoses pumping water from the | 
20 upstream portion down to the downstream portion and | 
2a causing the discharge to be placed on the perma frost | 
22 mat some distance away from the stream so that it would| 
23 filter through the mat before reaching the stream? | 
24 | A.jHopasir 1 am not- aware of. | 
25 that? | 
26 | Q Well, now have you con- 
27 sidered such a technique then at all? | 
28 A. Noy« 1. dony ty thank.thatswe 
29 have specifically identified the problems to the extent | 
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Bouckhout, Drew, Claridge, | 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 
Cross-Exam by Ryder. | 

| 


somewhat unconventional. 
Q So, in the meantime we 
are left with just one technique for crossing streams? 
A Well as I said, until we 
had more specific instances. For example, we really 
don't have much in the way of drilling information at 


streams and river crossings in the beds and this would 


| 
: | 
be the first type of information that we would have | 
to gather before we were even able to design a pipeline 
crossing of a stream. 

And I think to go one step 
further, and to try to manufacture a number of | 
possibilities and it may be two or three steps down 
the road, I don't think it would mean a lot. 

Q So, I take it that's an 


area that you have got under continual investigation? 





A After we have further site 
information, I think the biologists would want to have 
more information about what they are trying to protect 
and the design people would have to know about the bed 
conditions and I am sure the hydrologists would want to 
know more about the hydrology of the streams before 
proposing more specific solutions. 

Q So, when I suggest to you 


that the technique that I described of putting hoses 


water into the downstream portion, that method that I 
described, you didn't find that in Alaska? 


| 
in the upstream portion of the stream and pumping the 
A I am not aware of it. | 





. i exeaeiA at send bat? +" aL ucy. .bedizoasb 


: Wy 
ow swisasem al? ml (oa oO . ay 
TEM693I2 PELHBOID 3O? Bupindsed sao tout Asiw et i 


ow ildnu «Bisse I as [few A 


a 


vilesx sw ,@lamaxe t0T . ge0ns tant Silicsqe atom bad 


$e norssmetal paitilizth lo yaw sis mi aisgm oven’ #*rob 


| Ofluow ein’ fae esbed sft nt apakeeors eSsVEt fis emgoeyse 
| 

. 
| 
| avert blivow ew jst noiszsmroini Yo says taxi? ead od 
: ~ 
fagtz lag PLesD oF si isvS SiOW Sw Broiled refsap of 
maeigze & 20 pnilaeoro 
} < ; ‘ nid? I SAA 


TO te6dmt/n & STUDS TUOEM O Yas of bas {x9 Fxu1 


Nwoo Bqage e210 To owt o@ yen 42 Bos aetstifidiasos 
. 
3 iesm biluow 2f£ Antics ¢'noh I sbsoy edd 


$s A’ teas : : , ] ic 4 
Ccor4tapl tae" avin i won ‘rabar nb eVed Vv 3502 “~~ £ 
stead Props os L, ed Pte 4 ~ bal J 4 -— * as VOY J at ~ BS a > 
{ 
yoans a 9 ee | 


| sven o2 gasw bi eJerpolotid sit Anitas © .noksanixoin | 


| 1? pitt (sds sscw tuods noltismietakt stom 
josd af suods wort 67 sv: bfrrow si{qoseq nyplesh ef? Bas 
: .* ; a es i 
ie aw Slow POlLOTHYG Od3 oxrve Ms I Bos Beacizibaos 


| Iisa ameerse ait In ypolorbyd edd Sueds Syom wort 


| -anolisuilos oliiosqa exon pateoqora 


| 2SsO0 prizsvg 30 Ssdisceebh T st8d7 oupindoeses eddy jad7 


oAy pnignug Sts wMasisza sii Fo’ dMoLietog msexsequ si? nk 


[ Jacy Bbortem asd2 ,volttoqg mesxtanwoh eff oFnk s)edew 


» a | 3 oO .9 LEWA Jor is T 4 5 






















Lsda2. 

ALLWEST REPORTING L-TD. | 

BEERS 7 Ae Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Ryder and Goudge} 














we start talking about gravel, if that"s.all right? 


3 | 
2 | Perhaps someone else on this panel has-- Often we | 
z) relate to various contacts in Alaska and our sources | 
4 of information are different. Myself, I have not hanes 
5 of that technique, but perhaps someone else has here. 
6 O Can f.ask you Mr. 
7 | Bouckhout? 
: WITNESS BOUCKHOUT: Well, I | 
0 personally wasn't aware of it either although it does | 
10 sound like it has definite merit in certain circunm- 
Tal: Seances. | Particularly in wintertime... 
12 O. That 62a) 1 1 haves « Mir. 
a3 Goudge has some questions. | 
14 CROSS-EXAMINATION BY MR. GOUDGE: | 
16) MR. GOUDGE: Mr. Marshall has | 
16 | distributed Dr. Banfield's testimony sir and the lawyers 
ee are all reading it insidiously to see what was said | 
18 about them and I think perhaps Mr. Marshall will be | 
19 letting us know about that later on. I just have-- 
20 MR. MARSHALL: I will let you 
2% know when you find out what it says. | 
22 MR.GOUDGE : Mr. Bouckhout 
23 could. I begin with you. I just have one or two questions 
24 | to ask you about borrow, if I may. First you are aware+- 
25, MR. GIBBS: Before my friend | 
ar) starts on this, I was seme eae GOtC tO thie orayes 
- and borrow pit, Mr. Davison tells me that he inadver- 
28 tently mislead in one respect to his evidence on either 
23 | Thursday or Friday and would like to correct it before 
| 
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jPNARY 2. fC: 


Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 
Cross-Exam by Goudge. 


MR. GOUDGE: I would be happy 


withethata 
WITNESS DAVISON: Yes, it had | 
to do with the Parsons Lake area and I indicated that 
we went into a borrow pit area after we had carried out 
the DIAND gravel search and I indicated that we had | 
found a much greater amount of material in that borrow. | 
Actually, the borrow, or that 
particular source did not have high quality material 


that had been desired by the client and we were, we 


found a lesser amount of gravel, but we did find, or 





ipudidehave generadbsftilbl: «Butstherchient did net want | 
general fill, they wanted high quality material. | 
We subsequently were able to | 
find a source that had not been identified on the DIAND | 
search a few miles to the west and that source turned | 
out to have better guality material than we had found 
in the Parsons Lake area during DIAND. This has satism) 
fied the requirements for our client on that. | 

T just wanted to correct this | 
one particular source, had lesser quality. 

MR. GOUDGE: I take it that | 
completes it Mr. Gibbs? 

MR. GIBBS: Yess 


MR. BOUDGE: Mr. Bouckhout, 


borrow. I take it that you are aware of the pipeline 


| 
| 
let me address a couple of questions to you about 
quidelines and the concerns they raise about borrow? 


WITNESS BOUCKHOUT: Yes, I am. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Goudge. 


Q Yes, in particular the 





concern raised at page 18 and it talks about the desire| 
expressed in the guidelines for the applicant to describe 
quantities and qualities of aggregate or borrow materials 
required and so on. And I take it your company, or 
Foothills is in the process of moving towards the | 
satisfaction of those concerns? 

A That is correct. They are 
proceeding with this particular aspect of the program. 

Q Yes, in terms of the 
qualities of borrow that you look to need, I take it 


your spread sheet$set out the quantities that you 


proposed to use by comparison with the quantities that 


you have found to be available in the specific area? 
As » Yess 
Q And when you were commenting 
last week as to percentages, percentages of borrow | 
to be used as compared to borrow available, it was from 
those spread sheets that you were intending to take | 


your calculations? 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 

Taylor, Reeves 

Cross-Exam by Goudge 

A It was the information 
gained from such sources and as I indicated at that 
time, the borrow material. required for a replacement 


| 
: 
| 


of ice ridge backfill and for certain slope stabilization 
| 

procedures was not involved in those calculations. 
Q Yes. Just so we will 


be absolutely certain. I have in front of me, a docu- 





ment which appears in Part Three of your application | 
facilities, Sections D, E>} F andeG, construction spread| 
1B, a pull-out sheet which has on it borrow sources ong 
shows the available quantities that your company says 
are available on that spread sheet and as well the 
requirements that you will need on that spread sheet. | 
A That would be available : 
quantities i eeeeeeul at pits which have been designated 
I believe as possible pits for own purposes. 


@) Yes. Ilttakewat ,* you | 


still take the position though that if) sone) totalled the 





requirements set out on those spread sheets for the 
entire length of the route, one could devise an easy 


calculation to say what percentages of borrow you 





say is available, you propose to use. | 
A Well, I think 2 indicated) 
when we discussed this that the figures I gave were 
very general and it was my own fault that I used what 
seemed to be very specific figures. 
Q Well, do you rely on 


these figures? 


A I rely -- we relied on 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Goudge 


these figures to come to the figures which I did 


state last week. 


Q Yes, we did a calculation 


that came out a little differently but if the mathe- 


matics are correct, you'd agree that if we start from 


we'll come out with the percentage of borrow you say 
is available that you will need? 
A Yes, you would if you 


broke it down into the areas that I had done. 


QO Well, we did it on the 
mainline as a whole -- totalling the sheets. That's 
acceptable to you too? 

A it would be’ =-—*You "d 


these figures and worked through the mathematics 
| 
arrive at a different figures than what I gave you | 
exactly but you know, I'm sure if we both worked it | 
the same way, we would come out with the same figures. 
Q Yes. Our calculations 
just so you'll have them show that as a percentage of | 
| 


sources identified, you will need about 10% for general 
fill and 1% for concrete aggregate. De thos¢-centages 
ring true in your estimation without asking you to 
go through the mathematics? 

A I would think they would 
be in the general range. Yes. 

iC Yes. Dealing with the 
identification of location of borrow facilities on the 


alignment sheets can you tell us who it was er ae 


who made those locations? 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Goudge 


A LU Mot. vine specifically| 
It would have been someone in the enqineerina | 
Gepartment but I really couldn't tell you quite 
honestly specifically who did it. 


QO I see. You have 





acknowledged, however, that there is further work on | 


an ongoing basis concerning the extent of individual 





locations and the quality of borrow and so0 on? 

A ahat's: right... Work is 
planned in these areas. .As I said before, it's not 
Qsrect lyon Our critical wnath to be done the last 


summer or this winter particularly but it is definitely 


| 
on the path of something that has to be done obviousl 

Q YEsSwcan you tell 21s 7 
whether you have an individual or an individual depart- 


ment designated to do that task? | 


A I don't know who exactly | 
is doing the work, quite frank) Vi. Again it is someone | 
in our own engineering department but I really couldn't 
tell you specifically who it as.. 


Q Would it help, you,if.2 


asked who is your Gretchin Minning? 


A NOanta@On-t.thinkeadt 
really would. I don't think we have a Gretchin Minning 
Q Is she broken down into 
a variety of -- ? 
A I believe if you were 
to draw . . somewhat of a parallel and I don't know 


how valid a parallel it would be, it would be someone 
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AL WEST REPORTING L-TD. 


Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Exam by Goudge 
like Milt Fawcett in our own department,in our own 
company rather. 


Q ts: it Etaineteosay that 


the approach that Milt Fawcett and his associates will 








be using is close to if not identical to that we heard 








from CAGSL? | 
| A heres lyacoulLdn’t say. ; 
2 really don't know what approach he is going to be | 
~ taking. 
11 Q Is that because no 
approach has been decided upon? 
13 A Perhaps, Mr. Claridge 
“ would comment on this. The geotechnical people are 
a | or will be involved in borrow sources. 
2 | WITNESS CLARIDGF: A é | 
| would butt in only as I heard Miss Minning's testimony. 
; I thought it was excellent and I think that there went 
7 be a very similar approach to that taken by her firm | 
20 aie | 
and I might add one point ,Klohn Leonoff/ invited to | 
| submit a proposal for carrying out borrow investigations. 
sed However, ‘I don't believe there has been any commitment 
A given Sines the timing, simply because it hasn't been 
re considered to be one that is crucial to the timing of 
| the project at this point so we would anticipate some- 
26 | one of Miss Minning's calibre to have an involvement 
_ and it would be done along a similar line to that | 
29 


‘I which she did. 
QO And I mean in asking that 


question, Mr. Claridge, the general approach to the | 


| 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
l Taylor, Reeves 
Cross-Exam by Goudge 














A I'm sorry you are going 


| 
| 
| 
2 | 
| development of borrow facilities and their wa 
3 
implications. | 
4 { 
A Yes, . think *so- 
= 
Q Your anSwer goes that far 
6 | 
| A Imm SsOrry: | 
= 74 ! 
| Q Your answer that you will 
8 got 
Be*using a Similar “approach to-Arctic Gas’ = 
9 
| A It would be a similar 
10 
| approach and I think when it gets down to specifics | 
Hak 
| that orewould have to work out criteria to decide | 
bee 
| exactly where one draws the line. I think one example | 
Jha 
| for instance, would be the Fort Good Hope esker that 
14 
if it is Foothills' policy to stay out of the develop- | 
15 | 
ment area that I would presume that that esker would 
16 | | 
| have to be given close thought as to whether it would 
seat | 
be developed. These would be, I think, policies that | 
18 
would have to be set out in conjunction with 
Ig R 
Foothills. 
20 
Q One matter that occurs 
PDN 
to me as being a difference in approach between Foothills 
vay 
and CAGSL arises from your application and Mr. Bouckhou 
23 
I don't know whether to address this to you or to 
24 | 
| Mr. “Claridge. It'S at™page 5D=4.6 of “Volume; “of “Part 
25% ; 
Three, Sections D, EF, F, and G. Would you just get tha 
26 | 
out, please? 
ya | 
WITNESS BOUCKHOUT: A 5D=5; 
28 :, 
TS-tnace 
29 | 
0 4.6 
so 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Exam by Goudge 
to have to give me a little help here. I just can't 


rea liy*tandf thatefoxre yous 


MR. GOUDGE: I will ask for 


| 

| 
a bit of help if you will bear with me for a moment. | 

| 
While we are locating the exact reference let me | 
read it to you. It is a paragraph that deals with 
supplementary borrow material being obtained by 


dredging. It says: 





"Supplementary borrow material will be obtained 
by dredging of approved and viable locations 

in the Mackenzie River. Borrow will be 

placed or stockpiled on the east bank 

of the river near the dredge locations. 

Borrow will be hauled and placed at locations 
remote from the river in winter when snow 


and winter roads can be constructed for 





the stockpiles. Precautions will be taken 
to ensure minimal environmental damage to 
terrain due to drainage during dredging 
operations." 

Having brought that to 
your attention, let me ask you this. Are you speaking 
there of dredging operations apart from the digging of 
the trench for the line through bodies of water? 

A Yes. I believe in the 
application they were speaking of something apart from | 
digging the trench in the bodies of water. I might 
add that we have had to place constraints on that parti 


cular type of attainment of borrow material in that 
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l Taylor, Reeves | 
Cross-Exam by Goudge | 
| we had said by no means could borrow be obtained by 
; that method from either gravel bars or islands in the | 
: river and so on which are known to be Of import to | 
5| staging water fowl and so on. | 
| 
| Q This then is not simply | 
‘| dredging or the use)the obtaining of borrow material | 
a incidental to dredging operations which would go on | 
: for the laying of the line? | 
2 A I believe that's acta 
= This is one of the areas of obtaining -- the methods 
= of obtaining material that our engineering department 
= | has been considering. | 
a @) Yes., Iitake it,-it ais | 
= still a viable alternative as far as your engineering | 
4] department is concerned. ! 
eT A I believe it is still | 
ue a consideration. I don't really know how viaktle it | 
ve is as yet. 
s Q Do you have any information 
ae for us now as to roughly how much of your spoil or 
a borrow you will be intending to obtain in this manner? 
= A No}. lp eon t.~ .AS IsuSavage 
sk Q Do you have any ballpark 
=" figure. That is, are we talking a large number or a | 
26, very small percentage? 
a Ae I would think it would be 
mt relatively small percentage. If I am correct, the 
my primary use for this borrow would be at local stockpile 
30 


sites very close to the river but I really couldn't say 
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Bouckhout, Drew, Claridge, 


Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Exam by Goudge 


more than that. 

Q Have any sites been 
selected where this is your first proposal: for 
your developing borrow? 


A Not to my knowledge. I'm 





not sure if our engineering or our construction panel | 
spoke to this particular issue but to my knowledge, no 
specific sites have been designated. As I say, this | 
is a potential alternative of obtaining such material. | 
Q Well, have any criteria 
been developed for .where - this would be permissible? 
A Well, I've already 
mentioned a couple beyond that it would really be a 


site-specific circumstance. 


0 Just so I'll have them 





again. What were the couple? 

A The couple involved are 
taking of material from gravel bars and from areas 
very close to islands which could potentially affect 
the shorelines of the islands and the gravel bars and 


@) In those areas, dredging 
would not be permitted? 

A Thats Correct. 

@) Yes. Are you prepared to 





| 
say that you would, if necessary, advocate dredging 
anywhere else under water? Are those the only two 
constraints? 


A Those are the only two 
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Bouckhout, Drew,Claridae, 
, Davison, Vaartnou, Lawrence, 

Taylor, Reeves 

Cross-Exam by Goudge 
that come to mind immediately. There could quite 
possibly be others but those are the two that come 
to mind immediately. 

Q Yes. Your firm has no 
others presently on hand? 

A No, we don't. We have 
as I say, it is an altarnative and we haven't looked 


at any specific sites per se. I am not sure what the 


viability or the present thinking of viability of 


this particular alternative is right now but since we 


haven't designated any sites, we have not implied or 
imposed any further constraints as yet until the 
viability of this particular type of alternative is 
improved. | 

fe) letake Yo, 2t' s your 
view that this is not a highly viable alternative? 


A It has potential. I 


really couldn't speak to the engineering or constructio 


viability of it. It certainly has potential that's 
close access to material for local stockpile sites. 


couldn't say much more than that. 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Goudge 


Q Has your firm or any 


of your consultants addressed themselves to the 
potential environmental impacts of this technique? 

A Beyond the constraints 
I've already mentioned, we really haven't done any 
TUPCiem on 1t. ie eeteatly in 2 preliminary stage. 

Q Nor have you addressed 
yourselves, I take it, to any mitigative measures 
that might be taken to alleviate those impacts? 

A Thats correct, 

Well, I believe they have. Our Engineering Department 


in looking at this has mentioned such things as 


possibly dykes or something to control siltation if the 


material is in a slurry form when it's brought up or 


something, but you know, I'm not too up-to-date on 


elec yey 

Q Do you know if work is 
going ahead to develop this as a viable alternative? 

A I don't believe there's 
anything being attively pursued on it to my knowledge. 

Q Perhaps, Mr. Gibbs, 
you'll advise us if work is going ahead on that as a 
viable alternative. Until that happens I can at the 
moment leave it where it is. Was that a "Yes", Mr. 


Commissioner, I didn't -- 


MR. GIBBS: Yes, I*m trying 


to find Dr. Banfield's reference to tawyers but I. inten= 


ded to say "Yes". 


MR. GOUDGE: Now if I can move 
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1 Cross-Exam by Goudge 

2 to questions, arising out of. your evidence. As I 

y understood your evidence, though I must say I wasn't 

4 here to hear it in chief, but the objective of the 

5 program you devised for your client is to help restore 

6 | a self-supporting ecosystem along the right-of-way. 

7 WITNESS VAARTNOU: That's 

8 | COLrece. 

: Q Now, could I ask you to 

10 | recite for me what you think the environmental consequen- 
a ces would be if there were no revegetation program? 
a A It means something would 
13| be completely unnatural. It does not fit into the 
14 | environment, natural environment at all, and if we 

Me cannot establish a self-supporting ecosystem, the | 
16 | erosion in certain areas would be quite bad. | 
gla e) I suggest to you that | 
18 the second point you make, the erosion problem is the 
19 primary environmental consequence that will arise if 
20 one does not revegetate. 
oN A Vas wi te Us. right, birt to 
a2 correct that we need the self-supporting ecosystem, 

pag and that could take care of the erosion as much as we 
pee can control it through the vegetation. 

a Q Yes. The aim, though,) of 
26 | revegetation is to control erosion and restore 

pe surface stability. 

28 A That \siwHigh t,) zehzough 

29 self-supporting ecosystems. 

30 Q Would you be happy if 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Goudge 
erosion could be controlled and surface stability 
restored without the necessity of exactly replacing | 
the native ecosystem? | 
A You never can replace 
native ecosystems, and impossible to do it. 
Q When you refer to the 
phrase, Dr. Vaartnou, of "self-supporting ecosystem", 
and that is your aim, as I understood it, what do you | 


mean by that? 





A Self-supporting seperti 
if we consider the nitrogen cycle,we consider the | 
carbon cycle as going on in nature all the time, it 


means it has to be equilibrium established between the 





environment, plant community, and soil, micro-organisms 


| 
| 
and soil specifics. 


Q So that for a self- | 
supporting ecosystem in the boreal forest area would 
be that, a boreal forest. 

A What you mean "a boreal 
forest"? Do you consider only the forest appect? 
Do you consider the ground cover? Do yau consider 
the micro-flQgra within the ground? What do you con- 


Sider as boreal forest? i “iGonstder*this”alt 


as a boreal forest ecosystem. 


Q Li mMIsoEry. 
A Not only the trees. 
Q i MeaseEery , AL aidn*t 


understand what you just said. Could you -- 


A I condder all those 


etiltdeys aostiwe Bre bar ibee ies 
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factors,-- soil, living part -- I mean,organic living 
and inorganic parts of the soil, vegetation, including 
all, and environment. 

Q Yes. Let me ask it 
thisjwaiy, coclor. == 

THE COMMISSIONER: Before you 
go on, I was interested in your reply but I somehow 
lost the question. What was the previous question? 

MR. GOUDGE: I wish I knew, 
sir. I was so interested in the reply I -- 

MR. GIBBS: He asked whether 
a boreal forest was not a self-supporting ecosystem 


and Dr. Vaartnou answered it. 





MR. GOUDGE: He answered it 
with a question and then I think responded. 

THE COMMISSIONER: Yes, he did. 
Well, the question wasn't terribly profound, now that 
we -- 

(LAUGHTER) 

MR. GOUDGE: It's good to be 
back. I'm hunting for a better question. 

THE COMMISSIONER: Well, just 
before you go, Dr. Vaartnou, the big dispute betwean 
Arctic Gas and Foothills regarding revegetation is the 
use which Arctic Gas urges of agronomic species and 


varieties for revegetation, and the insistence by 


Foothills upon revegetating with natural and naturalized 
species and varieties. Maybe "naturalized" is not | 


the right word to use, but at least you know what I mea 
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and I've seen them growing on environments simulated 


| 
| 

sf I got the impression, and I want you to correct me 

if I'm wrong, but you felt that the natural varieties 

4 had established their capacity to resist the diseases 

2 and survive in the cold; you were not at all convinced 

6 | that the agronomic varieties would do so. Did I get 

7 | that right or -- 

8 | A That is correct. 

J THE COMMISSIONER: Well, I 
a won't say anything more then. 
11 MR. GOUDGE: Let me ask you 
al this, Dr. Vaartnou, about the native species. Is it | 
bee your feeling that they will generate as quickly as the | 
ak agronomic species that Arctic Gas proposes to use? 
LS A Native species, we have | 
16 | to separate some smaragd, bunch type, creeping See 
17 | and some of them are very fast established, some take | 
18 two, three years like calamagrostis or Arctagrostis | 
19 before they are really established. If you go to 
20 species like poa polustris, some of them | 
21 native fescues, or some of the native bromes, special 
22 ecotypes, they could. and will establébh as fast | 
2 as any introduced species, or introduced varieties, | 
agricultural varieties. 
25 Q I take it that when you 
2 assert they could and would establish themselves as | 
27 quickly, you say that acknowledging that you have not | 
28 yet tested their viability north of the 60th Parallel? | 
29 | A I've seen them growing 
30 | 
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to the northern environments, and in comparing the 

a | 
germination, how fast it germinates, and their develop-| 
| 


mentyyi knows ithabethe emotypes of native species could’ 


do as fast as any introduced variety. And beside that, | 
| 
if I'm talking naturalized landraces, these are the 


same species and if they are established that means 


that nature has helped to select them in local environ- | 





ment conditions, why should they be slower than the 


introduced varieties? 


| 
Q Would you agree with me | 
that if they do turn out to be slower, in generating 


than the introduced species, they will not serve the 


purpose of erosion control as well? 





A I don't agree with that, 
though. Native varieties used in a northern en. viron- 
ment are much more profuse, regulative and vegetative 
growing heavy than most of the introduced varieties 
or agricultural varieties. They don't produce so 
much seed and in certain environm ent conditions they | 
don't produce seed at all. But that doesn't meanthat 
they are less suitable for erosion control. In my 
estimation they are more suitable for erosion control | 
than varieties introduced susceptible to disease and 
don't survive more than half a winter, so they would 
go out. First winter disease is severe; but native 
varieties may be they don't produce so much hay, but 
they produce more surface cover, they produce more 
root system that could help more erosion control than 


any high hay crop can do it. 
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} 


1 | 
2 Q And you would say that | 
3| even if you assumed with me that they did not grow as | 
4| quidly as introduced species -- | 
5 A That's correct, because 
6 | they are established in the northern environment and 
; northern environment itself usually makes the plants | 
3 | growing slower in certain aspects. | 
9 Q One other aspect of the 
10 program that you spoke of intriques me, Dr. Vaartnou. 
hal Question 13 of your evidence in chief you say, as I 
12 understand you, that your program will involve aerial 
Le | seeding, ground seeding using seeders, harrows, 
14 | rollers and other equipment, and certain vegetative 
15 methods such as shredding and root-cuttings. I under- | 
16 | stood “that? correctly," did. I? | 


planting, seedings grown for that purpose, and rooted 
cuttings: 
Q Planted seedlings and what? 
A I would plant seedlings 
grown for that purpose. If I say it's some like native 


16] A Correct, but there are | 
18 other vegetation methods that we're going to use, | 
rust but we know what we can grow, grow cuttings like 
| 


25 alder and as much as I know we can very little 
7 material that's very important for the self-supporting 


ecosystem in the north, it is verv important Hiatt hat 


| 
" propogate that species with native nitrogen, collecting 
species could be re-introduced to the slopes. 

| 


, a al 





iE all 


ee ‘ 
ee, Ae ae 
» 2 7 = 






ii 2 


\OORTIBEY 
or 


ep Bae A 





. tif 


_ 





i 
i 


tape yse BSiuow wov bad 












| es worp cod Bit yor gard om set by bameees 0: 
~- esiceqe beoubortns oh ybbiup 























. | S2usDed yxoat 209 2° IAANT A 
bnré gnectnotivas oxeiidzon erit nc. betfercidsses sxe vars 


sjausiq arts sodem yiisvuev Ifoati ' tnemaotivne iredtaon | - 


{ ¢ * J 
-2I99CG@6h ALAI199 AL Tewole pniswoip 
20 Fooqeas i1Ss040 snd 0 
{ 


monmstasY .1d \sh geyplitnt to stooge woy gent Maxrorg 
& ,vse voy Iethio al sonsbive stwey to £1 norseorD 
6izan eviovai Litw msrpotq wey jem \goy basse tebhy 

eworternr ,erobesa pares poLrbsee Davos 4 pnsbese 


rTrt+csapev mist teo bose ASnemaLoeSe) yaiso: Ons Fae 


rr 


fox 
yer I ,2prisisjuo-—Joor Bas palbbetne as dove eborjyom 


Yigostrom gsedd Bboote 


. y oF Priop sx‘ 5s Bos oOnIsm noOLIssepsy *SsAso 
iY brs ,S820Civ9o I6fil OT nworp’ epnibese <prisns Iq 


Jeprizzve 


5° . if amve e'si yon 1 TI .ssoqivgq 3447202 norte 
ALL epoitdyy Worp ,worp nso sw 3srw word ew gird seus 
siscif yrev neo sw wonl'D as doum es fine ishfs 
scoporstian evisan Adiw asiooqe jens stepogorg 
iidsoqquae~-T ise [F Ip? tastiogmi yusv e' tect felistam 

| #603 2643 snsdxroqmié To ef 32 ,d210en sd? mi fipteyeoos 
. -eecols sit od Bbeodbottnl-ex od blues eeiceqe 
7. 

7 


cal 


ALLWEST REPORTING L-TD. 
aa os ai Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 


Cross-Exam by Goudge. 











30 specified methods? 


th 

2 (MR. VAARTNOU CONT'D) 

3 

\ 

4 

rs ‘ 

6 To me, this is very 
7 | ‘important. We can't do it any other way. We have | 
8 to establish seedlings. We have | 
9 to grow it from seeds and then plant the seedlings to 
10 the certain environmental conditions like very sandy 

mt slopes, stabilization point of view where we cannot do anything else. 
1 The other shrubs have to be handled the same way. 
13 Q Well seedlings-- The 
14! planting of seedlings is. then. another way. Let me ask 
ie you, given this variety of methods that your program | 
16 | of re-vegetation contains. Do you propose to develop | 
WT a manual for employees of the re-vegetating companies | 
ia to use given this variety of techniques that they will | 
19 be asked to employee? | 
20 . (A I expect a man who is in 
2 charge of the re-vegetation to know those techniques 

23 and would be ready to handle that approach. 

13 ! Q And I take it your manual | 
24 would have to include criteria as to when you used-- 

25 | SoOrLnys. | 
26 | | MR. GIBBS: He didn't say a | 
ay manual, he said a man in charge. | 
28 | Q Well a man in charge would | 
29 | have to be prepared to know how to choose any of these 
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A Yes. 
Q Yes. And criteria would 


have to be developed to quide that man in his choices? 


| 
| 
A Yes, I expect the man to | 
be trained before some proper agriculture school ana| 


then he should be specifically trained for the northern} 
application in northern areas, what is necessary. | 
Q And does that training 
extend to the crews of men he might have working for 
him engaged in re-vegetation? 
A Yes, I expect they should 
be familiar with what they are doing. 


| 
Q Yes, and in so far as the | 
supervision of those men is concerned, would you | 


consider that the supervision of the crews would requiré 
agricultural college experience? | 

A I don't know put /T eee 
that the man who is in charge of that type of thing, | 
besides the knowledge and technique, he needs some ee 
of green thumb or he has to be a successful farmer. 

Q You have already got one. 

A If the man is in charge and 
if he wants that program to be responsible to him, what 
he wants to do there, I don't think that is enough if 
the man in charge starts to do those plans in any 


language, I've had quite a few of them, but I have not 


the plans to respond to any language but they respond 





if you love them. I learned that from my wife. 


THE COMMISSIONER: Any further 
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questions? 


Q I just have one or two 
more sir. Having passed the appropriate place to end, 
let me just ask one or two more questions Dr. Vaartnou. 
You said in answer to Mr. Carter's questions last week, 
as I took it, that you have not yet tested the seeds | 
you ~ propose to use north of the sixtieth parallel 

A Not in that sense, yes, 
because if I start that program or project I do it 
starting first after survey, then select, then study 
the material in uniformity garden, then try to produce 
the seed, then I am ready to go back to test them in 
an environment where it is going to be used. 

Q And that's the point your 


at now? 


mR Yes, I am at that port and 


| 
| 
| 
I expect this winter I am advising the Foothills compan 
the site should be selected this winter and then ready 
to start the research work on treeless tundra area or 
tundra area and some other areas to test the material. 

Q Yes. This winter is your 
first crutial winter but I took it from your evidence 
that your test program will run over three years? 

A Yes, I expect the preliminary 
report to be available after three years testing. 

Q So, it may be three years 
before you can be sure that your program,using seeds, 


at least, will be successful? 


A Yes, I would be sure then 
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but I could visualize the materials collected from the 





actual environment should be as good as any other 


material. 


| 
| 
Q And as, in so far as the 
process of shedding is concerned, as well I think you 

acknowledged that that process has not been tested | 


north of the sixtieth parallel? | 
A Not, exactly. The main | 

point there is to harvest the material. I could 

visualize that there would be three types of areas. 


One, unsaturated, then saturated, then over-saturated 


layers on the dirt tundra area. I could visualize that} 


only the unsaturated layer containing on the surface 


| 
| 


growth of the shrubs, local shrubs and two to four | 


inches of the soil can be used easily for that purpose. | 





Q And I take it, you advised 
your client that a testing program for shredding ought 
to begin this winter? 

A ‘That ™s correct. 

Q And have you in fact designed 


such a testing program? 


preliminary design is done. 
Q Yes. Where will your tests 
be conducted? 
A I don't know yet. I would 
like to test that in treeless tundra, then south and 
maybe 


right close to/the Yellowknife area or somewhere near. 


Q And will they be conducted 


i 
| 
R Yes and no. Not final, : 


+ 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. _ 

Cross-Exam by Goudge. 








1 
2 during the winter? 
3 A Yes, it would be started | 
4 but it would be carried out in maybe three different | 
5 time zones, winter, spring and fall because I want to 
a find out exactly when--= We are all ready doing it in the! 
| grow chambers and we started all ready last fall in | 
Edmonton areaS using native shrubs for that purpose but | 
9 in the north we would like to do it in the areas that | 
10 I mentioned. | 
11 Q I take it you would have | 
12 though, to do the shredding procedure in the winter | 
13 because it will be done if used on site in the winter? | 
14 A Yes, if it is used, if we | 
15 can do the shredding directly when we pick it up, 5 ey 
16 


are possibilities that we have to use special shredding 


} 


| 


machines later on in the spring. If the clumps was 
coming up in the winter, it was too large for proper 


installation or planting. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves | 
Cross-Exam by Goudge | 
@) So I take it, you would, 
in fact, contemplate using shredding in the construc- 
tion process long after the winter construction season 
is over. 
A Not necessarily. If the 


area is ready, we could put apply the material direct 


to that area where the pipelaying is completed and then 
| 





we could incorporate Geincyenee ain rollers or 
corrugated rollers that do get the material incor- 
porated on the loose surface before it is -- it would 
be sealed up. 


O Now, this testing 


process you envisage for shredding, Dr. Vaartnou, again 


I think you said it will take three years before you 
can be sure of its viability? 
A No, not necessarily. I 


see it first growing season aie it is growing it or| 





not. If I do it this winter, whenever the first growin 
season starts in the springtime, I know if the plant's 


GroOwinguor nor. 


Q I see, so you say for tha 
a one year time span is sufficient? 
A Yes. But .I would like 


to expect that we could carry on more because 
so many aspects might be economically more reasonably 


than f first. could visualize. 


though, from the mere fact, that you've proposed testin 


| 
Q I see. I take it | 
for both your seeding procedure and your shredding | 


= 
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Cross-Exam by Goudde 
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7 procedure that you must contemplate the possibility 
4 now that neither seeding nor shredding will prove 
: satisfactory? 
> A I guess say you want to 
6} con -— what 1 would like to do then 2f£ nothing that 
7 will grow there, -- 
5 Q Well, if you'll say yes | 
3 to that, then I will ask you that question. 
10 A I guess I replied to 
_ that. one. 
= Q Pardon. 
13 A I replied to the same : 
_ | question Friday. | 
15] 0 Yes. And I just want to | 
= ask you whether you were serious with that reply. I | 
~— wasn't here to see you but I read it. 
18 A 1 aon: t think it would 
a be economical. 
29 Q You don"t think 1€ would | 
- be economical to put artificial turf or any other kind 
a of turf up and down. | 
e A No, 2 don’t think eo. 
- @) Do you have any fall-back 
a scheme. to use if seeding and shredding prove unviable? 
26 | A If the plant doesn't 
ae grow, then there is nothing that can be done. There 
28 
+ have to get the plant growing there. 
30 


must be some way a plant -- one way, or other way,.we 
Q Noy Due 28 2t teir for 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves — 

Cross-Exam by Goudge 


me to say that your position is that you are confident 


seeding or shredding will work and that you have no 


other fall-back position? 


A Yes, I am. 


are all the questions I have. Oh yes. One last 


question that I was asked. Sorry. And this is really 


| 
| 
@) Thank you, sir. Those | 
| 
_ 
a proforma question. The re-vegetationscheme that you 
put forward to us here, sir. I take it you've 
recommended to your client. 

A Yes. 

Q And is there someone on 
the panel who can indicate whether the client has 
accepted it as a proposal for re-vegetation? 

WITNESS BOUCKHOUT: A Yes, | 


Dr. Vaartnou has been hired by Foothills to provide 


suggestions, recommendations, with regards to the 


re-vegetation program and we have been following his 


advice along those lines. In fact, to the point where 
as Dr. Vaartnou has already indicated, we are prepared 
to support the propogation of seed for this particular 
purpose. 

Q Thank you, Sir. Those 
are all the questions we have at this time. 

THE COMMISSIONER: Any 
re-examination? 

MR. GIBBS: No, sir. 


| 
| 
| 
| 
THE COMMISSIONER: Well that 
completes the evidence of this panel then and I want 
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: to thank you, Mr. Bouckhout, and your colleagues for 

| being as patient with us as you have been and we all 

‘ appreciate receiving the benefit of your knowledge and 
; experience. You are all excused and you can get 

i aboard, that bight tenighnt. 

. (WITNESSES ASIDE) 

’ THE COMMISSIONER: I think that 
| that completes Phase Two, doesn't it, Mr. Goudge? 

: MR. GOUDGF: Yes,sir, it does 
. and we look forward to Phase Three at 8:00 tonight, sir 
: Oh, I should say that 
12 | it completes Phase Two on behalf of the pipeline 
“ companies. We may find ourselves hearing evidence 
ts relevant to some of these topics from certain of the 
= interveners and from ourselves later in December. | 
si MR. MARSHALL: Mr. Commissioner, 
7 just before we break there is one matter that I would | 
= like to raise. Firstly, I would like to apologize 
a for having Dr. Banfield's evidence distributed so 
“ late. It came about for the reason I explained last 
5 week. Namely, Dr. Banfield being away. I had indicate 
~ or in the prepared evidence for the third panel, the 

] aati in Phase Three _ indicated on page 67 in | 
A parentheses that Mr. Jakimchuk. will elaborate on | 
ll interactions with caribou as part of a slide preset 
vl Mr: Jakimchuk has indeed prepared a slide presentation, 
sir, to deal with ease with caribou. He has 
a gone beyond that, sir, in that, in addition to having 
A prepared some slides and a few brief remarks on it, he 


| 
| 
| has prepared a more detailed analysis of impact potential 
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of the Arctic Gas pipeline and the Porcupine caribou 
herd. He has just completed work on these today and 
I have had copies of it made. 

Now, sir, there are 
several ways it could be handled. I Pasiae that if 
it were to go in as part of his direct evidence, that 
would violate the rule about the twenty days’ notice 
and I think that if there would be any objection to 
that, I would not proceed on that basis. I would not 
have Mr. Jakimchuk present this as part of his direct 
evidence. 

If it's intended that 
there be a debate dealing with these subjects, Mr. 
Jakimchuk outa I'm sure, intend to rely on much of 
the information in the paper. 

THE COMMISSIONER: You mean 
the debate among the environmentalists. 

MR. MARSHALL: Yes, of the 
type that you were discussing last week, sir. Or 
alternatively it's a matter that I'm sure he will, 
he could address in rebuttal evidence. Well, I am 

other 
really in your hands and those of the/counsel, sir, 
about it. I have it prepared. It seems to me that 
counsel may find it of some use to in preparing their 
cross-examination or in their own witnesses preparing 
themselves to give evidence in this phase. And for 
hey reason it might be useful to have Mr. Jakimchuk 


present it as part of his direct. 


If that creates any prob- 


lems for any of my friends, I agree that it doesn't 
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Pig Faa't 


comply with the rulings and I am prepared to not 


introduce the matter now. 


THE COMMISSIONER: Well, let 


me tell you my feeling about this subject to what 


all of the other lawyers may say. 
The question of the impac} 
of the proposed pipeline, if it is built, on the 


Porcupine caribou herd, is a vital one. 
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| 
| 
If Dr.,Jakimchuk has prepared 
this study on the likely impact , I could hope that 


he could give it tonight as part of his direct 
testimony, and that counsel would have the right to 
callupon you to bring him back for cross-examination 
at a later -- on a later occasion than his appearance 
this week on this panel, and in that way counsel would 
be given an opportunity, if they didn't have enough 
time to prepare their cross-examination, to do so and 
we could’ bring him back laterwon, 

MR. MARSHALL: I'd be prepared 
to undertake to recall him, sir. 

MR.GOUDGE: On a quick canvas 
of head nodding, sir, I think it would be the consensus 


of counsel that we would be anxious to hear it. to- 


night, it seems to make sense to go in as part of his 





evidence in chief. You will, remember, :sir,,. that.with 
this panel, as with its predecessors, we propose to 
segment the cross-examination. I think the large ‘ 
animal portion of that cross-examination may come some 
distance down the road, that is perhaps close to two 
weeks, given that we have a week's break anyway. So I 
think nobody will be prejudiced if the evidence is 
read in in chief tonight as part of Mr. Jakimchuk's 
presentation. 

MRo GIBBS: I am content that 
Seat be so. Is- that subject completed, sir, because 
I have another one I wanted to raise? 


THE- COMMISSIONER: I think it's 
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completed. 

MB. GIBBS: I think. I fave 
an understanding with my friend, Mr. Marshall, that 

Mx. Dau will be produced Thursday afternoon to be 

cross-examined on the evidence that he gave at White- 
horse with respect to the cost figures and so on,on 
the Fairbanks corridor, if that's satisfactory to you, 
San, to insert him that afternoon to) complete that<= 

THE COMMISSIONER: Which 
afternoon? 

MR. GIBBS: Thursday afternoon 
Sir, 

THE COMMISSIONER: Certainly. 

MR. GOUDGE: While we're all 
reminding each Shes Of things like that, sir, 2 have 


been asked if Mr. Marshall is in a position to give 


us any further information on helicopters and airplanes 


in connection with construction spreads. That is going 
tobecome of central relevance in Phase 3. 

MR. MARSHALL: Yes, I must 
apologize, Mr. Goudge, there is a report that I believe 
has this information. I haven't had a chance to look 
at the report. From its title I would take it that 
sa tyetndes some of this information and we have a copy 
Of ibn, the otfice. I confess to being derelect 
in getting out a revised or supplemental list of 
reports. I just simply haven't been able to get to 
it. I'm working on it, and I hadn't realized that you 
wanted it so quickly, but that particular report, I 


think, will answer the questions that you're interested 
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in and can be obtained in our office here. 
MR. GOUDGE: Thank you, sir. 
THE COMMISSIONER: All right, 
we'll adjourn until eight o'clock. 


(PROCEEDINGS ADJOURNED TO 8 P.M.) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 





MR. GIBBS: Mr. Commissioner, 
I have a number of requests which have been made, and 
I thought, if it was in order, I would refer to each 
one and Miss Hutchinson has a copy of all of them and 
she could perhaps mark them in order as I make referenc 
to them, then we will distribute them after they have 
all been marked. 
THE COMMISSIONER: Thank you. 
MR. GIBBS: Firstly; sar, 1 
believe this becomes Exhibit 313 -- 314, at transcript 
reference, page 8656, Mr. Marshall requested a report 
on compressor station No. 14 gas heaters. 
(REPORT ON COMPRESSOR STATION NO. 14 GAS HEATERS 
MARKED EXHIBIT 314) 
MR. GIBBS: Nextly, Exhibit 315 
transcript reference, page 8676, Mr. Marshall requested| 
dnformation on the location of compressor station No. 1! 
(INFORMATION ON LOCATION OF COMPRESSOR STATION 1 | 
MARKED EXHIBIT 315) 
MR. GIBBS: Then, sir, 3156, 
at transcript reference page 8696, Mr. Scott requested 
information concerning the temperature profile along 
the Yellowknife lateral. 
(INFORMATION RE TEMPERATURE PROFILE ALONG 
YELLOWKNIFE LATERAL MARKED EXHIBIT 316) 
MR. GIBBS: The next Exhibit 
317, transcript reference page 8760, Mr. Marshall 
requested confirmation of calculated scour depth of 


cover at the east channel crossing of the Mackenzie 
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River. 
(SCOUR DEPTH OF COVER AT EAST CHANNEL CROSSING 
OF MACKENZIE RIVER MARKED EXHIBIT 317) 

MR... GIBBS: Bknzbit 31s, 
transcript reference page 8770, Mr. Warenall requested 
two interim reports on the mathematical model. 

(INTERIM REPORTS ON MATHEMATICAL MODEL MARKED 
EXHEBIT 318) 
MR. GIBBS: Exhibit 319, 


transcript reference page 8786, Mr. Marshall requested 


Dr. Glockner's report made to E. Mirosh on his review 
of the application material on stress design. 
(DR. GLOCKNER'S REPORT TO E. MIROSH MARKED 
EXHIBIT 319) 

MR. GIBBS: “Exnibit 320, 
transcript reference page 8818, Mr. Bayly's request for 
a report relating to pipelines attached to bridges. 

(REPORT RE PIPELINES ATTACHED TO BRIDGES MARKED 
EXHIBIT 320) 

Mio (GiBBSoe  exhdoine 2k, 
transcript reference page 8960, Mr. Scott requested 
a study of Foothills' communication system by C.N. 
Telecommunications. 

(FOOTHILLS' COMMUNICATION SYSTEM BY C.N. TELE- 
COMMUNICATIONS MARKED EXHIBIT 321) 

MR. UCIBBS: Exhibit 322, 

transcript reference pages 9030 and 9031, Mr. Marshall 


requested production of the internal memorandum outlin=- 


ee ae 


ing the results of detailed sound surveys at A.G.T.L. 


compressor stations. 
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(INTERIM REPORT RE SOUND SURVEYS AT A.G.T.L. 
COMPRESSOR STATIONS MARKED EXHIBIT 322) 

MRa GLBBS :,Exhibity 32 3, 
transcript reference 9061, Mr. Scott requested infor- 
mation on sites where helicopter transportation will 
be used. 

(INFORMATION ON SITES WHERE HELICOPTER TRANS- 
PORTATION WILL BE USED MARKED EXHIBTT 323) 

MR. GIBBS? Exnibait. 3245 
transcript reference page 9062, Mr. Scott requested 
information on sites where operation and maintenance 
would use snow roads. 

(INFORMATION ON SITES WHERE O. & M. WOULD USE 
SNOW ROADS MARKED EXHIBIT 324) 

MR. (GIBBS? Exhibit: 325) 

at transcript reference page 9063, Mr. Scott requested 


information on the size and type of helicopters to be 


used. 
(INFORMATION ON SIZE & TYPE OF HELICOPTERS MARKED 
EXHIBIT 325) 
MR. GIBBS: -Hahibit 3326, 
transcript reference pages 9101 and 9102 Mr. Scott 


requested that we make available the study which 


compressor stations. 
(STUDY RE NOISE FROM COMPRESSOR STATIONS MARKED 
EXHIBIT 326) 
| MR. GIBBS* Exhibit 327, 
transcript reference page 9109, Mr. Scott requested 


that we produce the report identifying the special 





examines how far noise will carry from specific 
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NO 





community or wildlife concerns which would necessitate 
extra noise attenuation at compressor stations. 
(REPORT IDENTIFYING COMMUNITY OR WILDLIFE CONCERNS 


RE NOISE AT COMPRESSOR STATIONS MARKED EXHIBIT cB 





MR. GIBBS: Exhibit 328, 
transcript reference page 9112, Mr. Scott requested 
that we produce when available a report on the 


effects of emission concentrations on wildlife and 





vegetation. 
(REPORT ON EFFECTS OF EMISSION CONCENTRATIONS 
ON WILDLIFE & VEGETATION MARKED EXHIBIT 328) 

MR. GIBBS: Exhibit 329, 
transcript reference pages 9198 and 9199, Mr. Marshall 
requested the information on toughness properties of 
AVGLTVINSS 03Pwalt pipe. | 


(INFORMATION ON TOUGHNESS OF WALL PIPE MARKED 





EXHIBIT 329) 


MR. GIBBS: Exhibit 330, . | 





transcript reference pages 9185 aid 9188, and also 9223 
and 9224 ieee requested data on apgiyel aneeD. 
(PIPE/FLUCTUATION DATA MARKED EXHIBIT 330) 

MR. GIBBS: Exhibit 331, 
transcript reference pages 9320 and 9323, Mr. Marshall 
requested a report entitled: 

"The Effects of Water Seepage on Prediction of 
Ground Thermal Regime dealing with the moisture 
migration study and its effect on the computer 
model ." 


(REPORT RE WATER SEEPAGE MARKED EXHIBIT ee 


MR. GIBBS: Exhibit 332, 
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transcript reference pages 9324 and 9326, Mr. Marshall 





requested two articles written by Francis Yip entitled: 


"Drediction of Frost Formation around a chilled 





natural gas pipeline," and 

"Computer simulation of the thermal regime of 
continuous and discontinuous permafrost." 

(2° REPORTS BY Fa YIP MARKED EXHIBIT 332) 

MR. GIBBS: Exhibit 334, trans- 
cript reference, page 9347, Mr. Marshall requested 
information concerning geotechnical aspects of a 
possible cross-delta route. That's not part of this 
filing as it's already been responded to by Mr. Holling 
worth Sor am in error in saying Exhibit 334, sir. 

Exhibit 334 is transcript 
reference, pages 9411 and 9414, Mr. Bayly requested a 
report entitled: 

"Environm a@tal Impact Assessment ,Water, 
Mackenzie Gas Pipeline on stream gauging." 
(REPORT RE ENVIRONMENTAL IMPACT ASSESSMENT WATER 
MACKENZIE GAS PIPELINE ON STREAM GAUGING MARKED 
EXHIBIT 334) 

(COMPUTER SIMULATION OF THERMAL REGINE OF 


CONTINUOUS & DISCONTINUOUS PERMAFROST MARKED 
EXHIBIT 333) 
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MR. SGIBBS f icExhibit (335, 
transcript reference pages 9550 and 9552. Mr. Scott 
requested drawings of two samples used in the design 
of erosion and drainage control devices. 

(THE DESIGN OF EROSION AND DRAINAGE CONTROL 
DEVICES MARKED EXHIBIT 335) 


MR. GIBBS: Exhibit 336, 





transcript reference pages 9562 and 9564. Mr. Marshall 
requested a report concerning Mr. Claridge's drainage 
study. 
(REPORT CONCERNING MR. CLARIDGE'S DRAINAGE STUDY 
MARKED EXHIBIT 336) 

MRVOGIBBS? \ Exhibit) 337, 
transcript reference pages 9575 and 95828 TTMECOScott 
requested the Klohn Leonoff Report on construction 
safeguards to counteract possible disturbance to the | 


terrain. 





(KLOHN LEONOFF REPORT ON CONSTRUCTION SAFEGUARDS 


TO COUNTERACT POSSIBLE DISTURBANCE TO THE DPRRAIN 
MARKED EXHIBIT 337) | 
MR. GIBBS: Exhibit 338, | 
transcript reference pages 9686 and 968784.Mr¥eGeneste 
requested estimates of cost anes borrows forrthescon- 
struction of gravel roads along or on the right-of-way. 
(ESTIMATES OF COST AND BORROW FOR THE CONSTRUCTION 
OF GRAVEL ROADS ALONG OR ON THE RIGHT-OF-WAY 
MARKED AS EXHIBIT .338) 
MR. GIBBS: Exhibit 339, 


transcript reference page 9783. Mr. Bayly requested 


an opinion as to whether the material pulverized as a 
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consequence of blasting would be sufficiently fine to 
properly re-vegetate. 
(OPINION AS TO WHETHER THE MATERIAL PULVERIZED AS 
A CONSEQUENCE OF BLASTING WOULD BE SUFFICIENTLY 
FINE TO PROPERLY RE-VEGETATE MARKED AS EXHIBIT 
339) 

MR. GIBBS: Exhibit 340, 
transcript reference page 9932. Mr. Scott requested 
that we provide reports supporting the proposition 
that exposing the right-of-way prior to construction 
will not result in degradation. 

(REPORTS SUPPORTING THE PROPOSITION THAT EXPOSING 
THE RIGHT-OF-WAY PRIOR TO CONSTRUCTION WILL NOT 
RESULT IN DEGRADATION MARKED AS EXHIBIT 340) 

MR. “GIBBS Exhibit 341, 


transcript reference page 9975. Mr. Scott requested 





Foothills proposed methods for disposition of the 
pipeline test media. 
(FOOTHILLS PROPOSED METHODS FOR DISPOSITION OF THE 
PIPELINE TEST MEDIA MARKED AS EXHIBIT 341) 
MR. GIBBS: Exhibit 341-- 
Exhibit 342, transcript reference page 10084. Mr. 
Scott requested the reasons why West Coast proposes 
ten block valves in a 140 mile section compared to each 
Foothills initial or proposed compressor station site. 
(REASONS WHY WEST COAST PROPOSES TEN BLOCK VALVES 
IN A 140 MILE SECTION COMPARED TO EACH FOOTHILLS 
INITIAL OR PROPOSED COMPRESSOR STATION SITE 
MARKED AS EXHIBIT 342) 


MR. GIBBS: Exhibit ’343, 
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7 transcript reference page 10111. Mr. Scott requested 
a estimated annual tonnages in operations and HESS Oe secset | 
3 (ESTIMATED ANNUAL TONNAGES IN OPERATIONS AND MAINTENANCE 

4 MARKED AS EXHIBIT 343) 

= MR. GIBBS: Now sir there are 

6 | still some outstanding responses that perhaps I could 


report on. I believe these are the only ones still 


outstanding. 








One that I have yet to look 
into because I don't understand the explanation. I 
am told Mr. Marshall requested information on the 
soundings for the east channel crossing in the 
vicinity of Swimming Point and I was told that these 
couldn't be released forproprietory reasons and I have 
to check on what that means and I will advise you 
further. | 


The other requests I think 





are still outstanding sir, are these: Mr. Bayly 
requested a report on pipe coatings. That will be 
available later this winter. Mr. Marshall requested 
information on the effect of consolidation of the various 
soils along the Foothills route. That report will be | 
available in December. Mr. Bayly requested information 


on the downstream effects of the pipeline on fish 


spawning and that will be dealt with by the biological 





panel. Mr.Bayly requested a report concerning possible 
changes to the composition of the material converting 

the pipe and stream crossings and that will be availabl 
in the beginning of 1976. Mr. Geneste requested detailed 


geotechnical studies which will serve as a basis for 
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preparing estimates of where Foothills will utilize 
blasting, concrete weights and backfill for buoyancy 
control and that report or study will be available on 
December 31. Mr. Bayly requested a procedure manual 
for construction workers and I am told that will not 
be available until the time of tender on construction 
contracts. Mr. Geneste requested that the report on 
snow roads being prepared by Mr. Jarvis, that will be 
available at the end of this month. Mr. Scott requeste 
some information concerning restoration matters. That 
report is in preparation and I am unable to say when 
it will be ready sir. 

THE COMMISSIONER: Thank you 
very much Mr. Gibbs. 

MR. GIBBS: I had omitted 


earlier in the day to introduce Mr. Philip Kingston 


who is anchor man in the Foothills organization res- 


ponsible for producing all these responses and the 
prepared evidence and reading the transcripts and other 
of those type of duties. 

THE COMMISSIONER: Welcome 
Mr. Kingston. 

MR. MARSHALL: Thank you sir. 
Mr. Commissioner we are ready to present the direct 
evidence of the Arctic Gas panel pertaining to phase 
three, "Impact of the pipeline on living environment". 
The members of the panel are Mr. Alex Hemstock, Mr. 
Don Dabbs, Dr. Peter McCart, Dr. Bill Gunn, Mr. Ron 
Jakimchuk and Dr. Banfield. All of the panel members 


have previously given evidence before the inquiry with 
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Jakimchuk, McCart. 


BaniLield, Dabbs -.Gunn, tanstock 
In Chief. | 


the exception of Dr. Gunn. Of the other members you 
will recall that Mr. Jakimchuk was an overview witness 
and the others have appeared on various panels. I 
would like to review with Dr. Gunn, his qualifications. 
Miss Hutchinson has already sworn him sir. 

Dr. Banfield 

Mr. Don Dabbs 

Mr. Alex Hemstock 

Mr. Ron Jakimchuk 

Dr. Peter McCart, resumed 

Dr. Ball’ Gunn, sworn 
(DIRECT EXAMINATION BY MR. MARSHALL) 

0 ~Dr. Gunn, what 1s your 

present position? 

WITNESS GUNN: My present 
position is president of L.G.L. Ltd., Environmental 
Research Associates. 


Q Sir, would you review your 


educational background. 





A I obtained a Bachelor of | 
Commerce from the University of Toronto in 1934 and 
then a P.H.D. in zoology also at the University of 
Toronto in 1951. 

Q What are your professional | 
atritiatiaons Sit? 

A Iam an elected member of | 
the Americal Ornithologists Union. Member of the 
Federation of Alberta Naturalists and a Trustee of the 
Nature Conservancy of Canada. 

Q Dr. Gunn would you review 


your professional experience? 
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Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. 

in Chrver, 

A Well, after 1934 I did 
accounting work and public relations work until 1941. | 
Then I enlisted in the Royal Canadian Ordnance Corps 

and retired from the army in 1946. From then until 
1950.1 was.at the university. From 1950 ¢o 1952, 1 

was a biologist with the Division of Research, Ontario 


Department of Lands and Forests. In 1951 I became 





director of Wildlife Research Station in Algonquin 
Provincial Park. 

In 1952, I became the first 
executive director of the Federation of Ontario 
Naturalists, and secretary of the Conservation Council 
of Ontario. At the Federation of Ontario Naturalists 
I began producing the series of long-play records under 


the title of "Sounds of Nature". 


In 1963, I began a continuing 


relationship with the Canadian Broadcasting Corporation) 


a ecriot writer, chietly in regard to "The Nature 

of Things" program;. I participated in CBC expeditions 
to the Galapagos Islands in 1965, United Kingdom in 
1966, East Africa in 1967 and the Canadian Arctic in 
1971, 1972 and 1975. I received the CBC's Wilderness 
Award in 1972 for contribution to the "Living Arctic", 


which is a one-hour special program. 





in the role of biological consultant, sound recordist | 
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Between 1964 and 1972, 

I started as representative of the Canadian Wildlife 
Service on the National Research Council's ‘Associate 
Committee on bird Hazards to Aircraft. Part of this 
work involved intensive studies of bird migration -- 
particularly geese and whistling swans -- through the 
use of radar photography and radio telemetry. 

From 1970 to the present 
time, I have formed with two partners an environmental 
research firm, L.G.L. Limited. L.G.L.'s research 
projects prior to their involvement with Williams Bro- 
thers in the Arctic Gas project included a preliminary 
survey for Imperial Oil Limited in the Mackenzie Delta 
relating to distribution of waterfowl, and their nest- 


ing and migration areas. 





I have been responsible 
for the planning and general supervision of the 
ornithological studies from inception to the present 
time. 

Q Dr. Gunn, you have to 
your credit, the publications that are listed in 
Appendix "A" to your resume. A 2 1/2 page dist wt 
publication. Mr. Commissioner, in the Appendix "A" ,that 
was included with the direct evidence as filed, one 


of the relevant publications was omitted. We've had 


it -- we've had the resume retyped. This item is 
enclosed -- is included -- within the revised Appendix 
"A" and I will just read it into the record in case 


some of them are missing it. 
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The report is entitled 
"Report on Wildlife Observations Arctic Weather 
Station, re Supply Missions, July 15 to September 7, 
1949," Dominion Wildlife Service, Department of 
Mines- and Resources, 1949. 

Mr. Commissioner, I 
would like to file a copy of Dr. Gunn's resume as the 
next exhibit. 

(DR. GUNN'S RESUME MARKED EXHIBIT 344) 

Q As well, sir, I would 
like to file as exhibits, Exhibit "B" to the panel's 
evidence which sets out the Biological Report Series. 

(BIOLOGICAL REPORT SERIES, MARKED 345) 
(SUPPLEMENT AL 1975 MARKED EXHIBIT346) 

Q There is also a supple- 
ment to that last which sets out. the 1 9/Ssreperts. .4 
would like to have that introduced as an exhibit, 
as well, sir. All of these documents I have stapled 
together and I will give the group to Miss Hutchinson. 

The next.is. Exhibit "C", 
to the panel's evidence which sets out the current 
studies and research programs. The next is Exhibit "D" 


future studies and research programs. The next is 


Exhibit "E" to the panel's evidence, list of reports 


relied upon by the panel. Sir, all of these documents, 


Appendix,."A". through. "E". to. the.panel's evidence are 
described in Mr. Hemstock's evidence. Finally, sir, I 
would like to file as exhibits, a set of the 
Biological Report Series. I spoke to Miss Hutchinson 


about an appropriate way to have them numbered. The 
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; set is not yet finalized in as much as work is still 
; going on and there will be additional volumes will be 
: added to the set as the studies are completed and the 
é reports are prepared. 

d| At the moment, there are 
: some a7 volumes and in addition there is a map folio 

3 that accompanies the volumes. We thought it might be | 
10 best to give one exhibit number to the set with an 

‘El identifying letter or number in parentheses after it 
_ so that additions could be made to the set as new 
ee volumes are available. 


(DOCUMENTS C THROUGH E MARKED EXHIBITS 347,348,349) 
14 (34 VOLUMES BIOLOGICAL REPORT SERIES EXHIBIT 350) 
THE COMMISSIONER: Fine. 





eS 

16 MR. GOUDGE: Mr. Marshall, I 

7 suppose you will be supplying us with copies of the additional 
A volumes as they are published. | 
19 MR. MARSHALL: I had nnderataad: 
20 that they were being sent out. If the participants 

21 haven't received their copies of the most recent 

22 volumes, we do have some in our office upstairs to be 

33 made available to you. But if you do have them, if 

24 they have been sent out in the ordinary mailing to 

25 your office, we would appreciate your not getting too 
26 many extra copies, Mr. Goudge, as we only have five 

27 or six extra ones here at the moment. 

28 All of the participants, 
39 I believe, are on the mailing list for the reports as 

30 they come out. If that's not so, well, we'll see that 


they are made available to the participants in the 














tein? al 


| poor HO tian toon 
ie Biattnse ,Audomisst. 













\ [jlt+e at Atow es dour a5 ot best lant? 





} i : 

oad [fiw aemofov fanotstbba ad Iftw ee es 
| eit Ons bstelqmios ors eeliuse sft as tse sdt of babbs 
| . bersqeiq B16 e¢x0qs1 
| 8165 Sszedz ,Jnamom edt JA : | 
| orlot gam s af stety moisgibbs nl Bas eemulov TE smoe 
| od t@ete 3: sdriovons oW  .eemrlov ea es kitaqniosgs $eq3 
. ve abe $se sit of stedmun +idbedee sng svip of teed 

$i te3%e roredtnezsy ot rsdmoen eo wedtel oniviisaebt 


Wan es t9e ody oF sbam sd blyuso @Holsibhs 25H4 Of 


















-Sids(isvé e156. semulov | 
Lede, SHE, TRE evIGIHXS GNAAAM & HDUCHHT D eTwaMoood) 
; at TIAL! ac} ee Ihaa Tl }" iS iL&é IIDOIOILa 2M soy f a ) 
ABIL" ATVOTZATMMOD FHT 


I ,{ffsters4 .3M <+a2qU0D .AM 





Tedoltibhs eit So aaiqes dtiw ef patvlcava ad If tw uoOY seoddue . 
| hoe 

Denetlapgq ete yeds Bs eamlov ait 

’ sf te 

t 


iInsqiotjisq edt IL .3v0 tnse pated sisw yeHs tad? 
Ineve1 s@om sad To esataqos zisnds bevisosy 2' neva 

oF exissagi ssrzt 5 mi amoe sys ob sw ,esmulov 
meds sVBA OB voy 1 fue voy oF sldeliavs sham 

of porittem yisatbsro ert at Jue faee need syvsa ver 
OCF pitstop Jom tvoy esisiosiace Sivow, aw .BDERIO IwOY 
svit eved vino sw as ,sphu0D .4M <eebede st3ks Yousm 
~*~ « tremom or3 te Sia eseno sraxs xia to 


; | 
Jedngtstex sii Io [fA 


i> ah + ee “a3 xol s: ti pert f fism add no S$ t6 eet iie By 
oe Pe 







- é 


3sa3 see If*ew ,ifew .ca gon #&* 3604 YT duo 730 


3 nt ejasqioltisq end oF i obatt eae 


in - 








ae P 
A LATE RPO L-TD. WON i ‘i 7 - [7 13359 
— ee" Hemstock, Dabbs, McCart, Gunn 
. Jakimchuk, Banfield 
In Chief 

1 ° 

Inquiry. 
2 

That completes the 

3 

preliminary matters and I would now ask Mr. Hemstock 
4 

to begin the evidence of the panel. 
5 


WITNESS HEMSTOCK: A Thank 
you, Sir. I will begin with a brief review of the work 
undertaken by Canadian Arctic Gas with respect to the 
living environment. 

The project was first con 
sidered by Northwest Project Study Group and then 
later Gas Arctic Systems began a study as well. 

The Northwest Project 
undertook their environmental studies through the route 
of using recognized and highly qualified consultants. 
The work on vegetation was carried out by Northern 
Engineering Services Company Limited and R.M. Hardy 


& Associates under the direction of Mr. Donald Dabbs. 





The surveys on fisheries were carried out by Dr. Peter 
McCart of the University of Calgary and latterly as 
president of his own company, Aquatic Environments 
Limited. Ornithological surveys were conducted by LGL 
Limited under the direction of Dr. William Gunn, 
President. The study of mammals was done by Renewable 
Resources Consulting Services Limited under the immediate 
supervision of Mr. Ron Jakimchuk, President. Archaeo- 
logical reports were prepared under the overall direc- | 
tion of Dr. J.V.M. Millar of the University of Saska- 
tchewan. Aesthetic considerations were discussed by Mr 
S. Moorehead of Synergy West Ltd. Dr. Frank Banfield 


provided advice on several aspects of the research 
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programs and kept in overall close touch with the work 
in the field. 
The approach of the Gas 
Arctic Group was to leave the direction and study of 
the environment to an independent group known as the 
Environmental Protection Board. This Board is made up 
of eight scientists or engineers highly regarded in 
their respective disciplines. It was part of the 
policy of this group that all their studies should be 
made public as soon as possible and the policy has been 
continued after the merger with the Northwest Project 
Study Group and of course the monetary support of the 
Board has continued under Canadian Arctic Gas. 
The Environmental 


Protection Board has published three interim reports in 
| 





1971,.1972, ana 1973, and in September, 1974, issued | 
its Environmental Impact Assessment in four volumes. 
The Board has presented evidence to this Hearing. 

When the two groups joineg 
in June, 1972, the various environmental studies were 
coordinated by those responsible in Arctic Gas. It 
was found that there had been remarkably little dupli- 
cation and overlap, primarily due to cooperation in the 
field prior to merger, and the various projects were 
continued to completion in 1972. 

| In 1973 a single research 


program was outlined on the advice of the consultants 


from various disciplines and the Environmental 
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Protection Board. This work was carried out by 
Renewable Resources, LGL, Northern Engineering Services 
and Aquatic Environments. The scope of all these 
studies is probably best illustrated by a bish of 
the reports available as supporting documents to the 
application,in general referred to as the Biological 
Report Series. A list of the Biological Report Series 
is attached as Appendix "B". 

MR. MARSHALL: Those are now 
Exhwbiit 35 0.cimcthe inquiry. 

The objectives of these 
studies were to provide the baseline information, and 
to investigate impacts of disturbance on wildlife so 
that the environmental impact of the project could he 


minimized. Consultation and advice to engineers and 





executives was provided from the start regarding the 
location, design, construction and operation of the | 
pipeline. 

The research program is 
continuing and the various current studies are outlined 
in Appendix "C". Assuming that the 
project goes ahead, Arctic Gas has plans for a number 
of programs for the future and these are listed in 
Appendix "D". Appendix "E" covers those reports relied 


upon by the panel members. 
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The environmen tal research 
rd 





program has extended from Prudhoe Bay to the two 
delivery points on the 49th Parallel including both the 
interior and coastal routes in Northern Alaska and 
Yukon. After extensive study, the coastal route has 
been selected as the prime route. 

We believe that the studies 
are adequate to provide the basis for rational decision 
regarding granting of a permit for the pipeline and 
furthermore, that the studies have provided the 
information necessary for compliance with the Northern 
Pipeline Guidelines of the Department of Indian Affairs 
& Northern Development and the regulations of the 
National Energy Board. The baseline studies have a time 
base of 5 years now, andthis will be extended in key 
areas in the future. This has provided an excellent 
measure of the natural variations with time. a eke hanes) 
studies have been providing satisfactory results and | 
these studies will be continued as detail design pro- 
ceeds on a site specific basis. 

The environm ental program 
cost $12,894,000 to the end of 1974, and expenditures 
this year are projected to $3,023,000. There were 
four major reasons for such an extensive research pro- 
gram. They were: 

i. To build an environmentally safe line that will 
perform throughout its life eich minimum impact and | 
minimum maintenance. 

25 To avoid work stoppages or delays during construc- 


tion and to safely maximize field working time. 
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ce To establish the baseline data and the technology 





to ensure additions and modifications can be built 
with minimum cost and minimum delay and yet with the 
assurance of environmental safeguards. Any cher new 
Arctic pipelines will also benefit from the basic work. 
4. To meet the requirements of various government 
Acts and stipulations. 

The monitoring of the pipeline 
from an engineering or operating standpoint will also 
provide the facility for the monitoring of the environ- 
mental impact along the route and in many instances, 
will provide additional information on the wildlife in 
the area. It will also provide input on some of the ne 
destructive natural phenomena such as forest fires. | 
The environmental studies done to date are a major con- | 
tribution to the scientific community. The material has 


been made available to the government, the academic and, 


scientific community and the public. In addition to atthe 
of scientific interest, this. intormation will provide 
important data to the evaluation of other northern 
developments. 

The co-ordination between 
environm ental and engineering people has been one of 
the most important functions of the environmental staff 
of Canadian Arctic Gas, It is obvious that the question 
with regard to the feasibility and the best construc— 
tion and operation techhology for the pipeline can be 
answered only after consideration by the various 
disciplines involved. Both the environmen tal and the 


engineering staff in Northern Engineering have been 
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housed in the same building and there has been day to day 


contact between environmen tal and engineering people. 


It has been the responsibility of the Canadian Arctic 


Gas staff to ensure that in addition to this, there was 


more formalized consultation between the various envir-| 


onmental disciplines and also with the engineering 


people. Co-ordination has also been accomplished by 


arranging formal meetings and also by direct contact bet 


ween ourselves and the two departments. 


The organization of the envir- | 


onmental départment in Arctic Gas includes Dr. Randall 


Gossen, aS co-ordinator of environmen tal research, and 


Mr. Doug Rowe, aS co-ordinator of the engineering 


and environmental interface. Mr. Ray Glasrud is environ+ 


mental manager for Northern Engineering and he and his 


| 


| 


| 
| 
| 
| 
| 
| 


| 





staff co-ordinate the field work of the various consulta- 


nts. Mr. Glasrud reports to Dr. Jack Clark, who also 


| 
{ 


heads up the Geotechnical Section in Northern Engineer- | 


ing. Northern Engineering employs Aquatic Environments; 


L.G.L., Renewable Resources and Dr. Frank Banfield to 
conduct the required studies for Arctic Gas. 

In addition, an Advisory 
Committee of environmental officers from the various 
sponsor companies meets on a regular basis to provide 
advice to me and to my staff in environmental matters. 

An interdisciplinary meeting 
was held during the week of April 9, 1973, and during 
this meeting virtually every mile of the pipeline was 
assessed under the joint criticism of engineering and 


environmental people. Those attending included 


} 
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| 





yan eis j 
i 











i eis a eed otedd EI 

fas. babideabins ve tet ; pe 
7 ee ad nae _ 
|) okjo3A teibsne’ sft 26 ytil reas sf 
aspw sted? ‘ee o3 soivibhs at “Suits axiieine oY 
Te agortev edd nsewged aside tied bowkuso? oom 5 


























, 
] 
7 
: j 
’ 
rn | onkasenipne off difw oels bas tn: Sqhowit®! Bkanemoo 1 
| vd Sedetflomoncs aesd oats esd nok¢snibro-00 .elqosq 
hed Jo8gt05 too7rlb yd oels Bas eapaisgeem I saz? ‘palpnszzs 

} 

| .etnemsxsqeb owt and Bos eevisaxzvo nesw 
“tivnie edd to notsesinspto saT 

Lisbasd .70 eebhutsai €s0 ofs017 AL +romsieQqaM : Letnemrno 

‘ti . 

(Ons ,forseect [ad nemnoiiviue Io tojenthio~-oso ef , tee8aoD 


it eon. DiS Sf _ © I0362.15370-05 ES . ewomt! picd IM 


cms 
Sq} 


Laon teib ei butesld yet .wM .sosTyoons Isinemnezivas bie 
eid Bas of bas paitesnipas mrecateY +t0] 19peaAsm isinom 
-Bkilwaqo> enpolisv 4 to *2zow Gisil aft stsanibto-o0 Tisse 
ob&ls ofw ,AteID Bs 0 OF ex toqei buxas io 2M 83 
~tosenipns misdsiok ai nersost isoinnossjoso ena au abs ori 
etramnozivad olsaupéA avolqne pnitoenipaa mtedzzow .pai 
ot Oleitnaa Aeext .10 Goik sesivOesA sidswenet ..1.9.2 
gst) nigorA 20% asibute berivps: éfd Joubnoo 

E 7 
evolisy sed3 mort atenttte I[sjnemaocrtivas to Bets iano 7 
abivetq ot alesd z64Iupst &A no Sieen Boeinthomos yoenoge | 
ue .esett¢an Lsjnemnortivee ak tiste woe ot Bas om oF Soivbs 


piiteen yvianilatoeltitesal ak 





poitvb bne ,ETOL ,e@ LixzgA Yo Aeow oat Onixwb bled’ bew 


aew snileqiq siz to slim yteve vitaussty paitoan ‘abt: 


bne priizesripnas to mezoigiuo sake etd zeit bat aa 


ee 


bebylont Palbaes Se SeorT .otgbely Ze MROSEN 
= 
7 bi : 






en a oan es 





ALLWE 








ST REPORTING LTD 
mip hee 2, Ft. 








TS 3Q306) 


Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakinchuk 
In Chief 


mechanical, construction and soil mechanic engineers, 
geologists, hydrologists, socio-economists, and 
representatives of the various disciplines on the 


environmental side. The procedure used was to consider 





the alignment sheets or photomosaics on a sheet by sheet 
basis, to determine what the environmental concerns oe 
what the engineering concerns were, where any eonela aves 
might arise, and further to decide if additional work | 
Might be required. This sort of meeting was followed | 
by a similar one in May and again as illustrated in the | 
application (Section 8al), the result was a change in | 
align ment as has been discussed by Dr. Clark before 


this hearing. 


Q Thank you, Mr. Hemstock. 





Mr. Dabbs, would you please deal with the matters 


related to vegetation? 


WITNESS DABBS: The purpose 


of my testimony is to outline the objectives and to 
describe the vegetation studies conducted for Canadian 
Arctic Gas, which included vegetation surveys, revege- 
tation experimental projects and monitoring studies; and 
based on the research findings, to state my opinion that 
the pipeline right-of-way can be successfully revegetate 
Objectives of the vegetation 
program and studies included the collection of baseline 


data on natural plant communities and soils in order tha 


and operation of the chilled gas pipeline in the norther 
Yukon and the Mackenzie Valley could be ascertained. 


E 
an assessment of the probable impact of the construction 
A second and equally important objective was the develop 
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1 ment of a program for the revegetation of all land 

2 surfaces di stusbaa by pipeline construction and related 
3 activities. The rationale behind this program is the 

4 restoration of a stabilizing plant cover for the pur- 

5 poses of erosion control, both for the purpose of 

6 | protection of environmental quality and the protection 

5 of the pipeline itself. 

8 To achieve the project goals, 

9 the study programs were established abng three 

10 major lines of research. The first such area of 

11 research was the vegetation survey and classification. 
12 To gain an understanding of 
13 the structure and to a degree the function of botanical 
“| components of the ecosystems traversed by the proposed 
{| pipeline, field investigations were undertaken which | 
16 have produced the classification of the terrain and the | 
| associated plant communities. By reducing the complex | 
18 landscape to a manageable number of ecologically mere 
19 ful units, the influence of various environmental 

20 factors on plant growth and productivity can be better 
21 understood. With this type of understanding, an impact 
ee assessment is possible once the details of construction 
23 and maintenance activities are known. secondly, an 

24 understanding of soil, climate and native vegetation pro 
ae vides the information basis on which to make decisions O 
26 restoration or revegetation actions to be taken at any 
27 location along the pipeline route. 

28 The second major area of researdgh 
29 has been revegetation trials which have been established 
30 










a pens 
red 






a 


Anges 



































5Fr) I - 
my sm | 
| basi Ifs to deiguseminle 808 ie = 
— ~~ 
of 59: ates Bre noksouadenoo enileqiq ‘il oe an | 4 
wy 4 


| edt ef msxporg elds Saided slanoitsxr edt er VT 
“ -1wq ss 162 reves Jasiq pninilidsse & susaebieeaiuee 
7 to seoqwy sit voi dod ,flozjinop noisote to 29209 
noitoetora edt Has ysilsep Istnemnotivas to notspeto0xg 
-tfoeett entleqiq edt to 
,ealaep Jsetotd oda eveidos oT 
earns pads berieifdstes sisw ane ror yhuse sis 


%o sots douse tetlii off .doxwbeset tc eonii zroftem 


_qotdseoitieesio Bas yevise noltstepevy end enw Homse2et jit aie 
Wed 
“ * . : . rre cr are | ts 
to pouthassetebnav ne nisp of u., 
| . es _ 
fsotnssod to noltonut edt sstpeb 5 of Dns sisgouase eit te at 5 
beroqorq eit yd beeteveatd emaszRryeoos eid to eénenogqmoo | AL 1c 
7 } Vaolaead 
r , AP 
| doidw netesiebnay Stew enolicospiseevnt Sleit ,eatloeqig y ed eae 
ana 


efit bas nisitet els to molgeoliiasesio ert besoubotq sved 


| ise 
veigmoo oft pnioubss ya .eettinummos Ijnsliq Hass booeas 1 Fe ae 
| | "eae 
pninsem yilsotpoloos to redmenm sldsepsnsm & 5 eqsoebhnasl ) es io 

' ~ 

fstnsmpoxivas evolxev to soneuwl dat edt, atiow Lut et on 


teatjed ed ass Ytivisouborg bes ngworp tasiq ao eroto6t iz" ; 
| a 
qui ms ,pmibnstexebay to eqys eins AtiW .boodarebrw is : 


. nolssussenoo 20 eflateb ed sono oldiasoq ef taameesess 
ns ,¥ibmope? .nwond ers aeltivizos sonsaetaism bas 
i“ noidsasepev eviten bas seamkio ,fioe to patihastarebnu bs. 


6 #8Oizlosh exem 64 dotdw ao alesd noisgsmzotat of3 eobiv 










ving 36 Wadet od of anoltos  noltssepever to moltsiojesr 
.asio1 entiieaiq eid pnols moistssol 

>tgeee% to sexs tofsm Baoose seAT 

| bodetidsyes need eved doidw elsiczd noktstopeves nesdasd | °S 

‘bas \#lune ans ,alleW nsmrou ts eelttfios? Jeet: 

a? 1 os a 


ALLWEST REPORTING L-TD. 13367 


eta ie e r 
B JENABY 2, B.C. 

















Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakinchuk 
In Chief 
Prudhoe Bay, and other locations such as Inuvik and 


Tuktoyaktuk. This research program has evaluated 


the performance and the usefulness of a wide range 





of available grass and legume species for the purposes 
of land surface revegetation in northern areas. The 
program started in 1971 and is a continuing activity, re- 
examining both the established plots which have been under 
study for the last several years and the addition of 
new plots in new areas. 

Additional research programs 
have been established to evaluate species performance 
in different habitats on new varieties that have since 
come to light and are considered potential candidates 
for revegetation. This work will continue up to and 


including the time of construction, as it is important 


to understand not only the short-term, but the long- 





term performance of all candidate varieties. It is also 
important to understand the rate and character of 
change which takes place as native species colonize 

and eventually dominate disturbed, reseeded areas. 

A third area of research which 
has been under way for the past three years has been one 
of environmental monitoring. The objective of this 
program was to establish the natural conditions of 
drainage, soil and vegetation in a representative study 
area in the Mackenzie Valley prior to the construction 
of either a highway or a pipeline. The objective will 
be to return to the same site during the time of 
construction and for a period of time following constru- 


ction in order to measure and confirm environmental 
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impact predictions, md recommend mitigative actions 

and provide a data base for future environmen tal impac 
assessments. 

Vegetation survey programs 
were initiated in 1972 with studies in the Northern 
Yukon, including both the prime and interior routes, 
and the mid-Mackenzie Valley. In 1973 the program was 
extended to north-eastern Alaska and all of the 
southern Mackenzie Valley down to the 60th Parallel. 

In 1974 the program was extended to include a case 
history study of existing pipelines in Western Alberta, 
through the Crowsnest Pass into British Columbia, and 
across South-western Saskatchewan. In 1975 the survey 
program included the cross-delta route, plus the new 
routing in the Fort Simpson area. 

The specific objectives of 


these research programs were: 


ce To describe the major community types and 


| 
| 
| 
| 
| 
| 
| 
| 
establish a framework of vegetation patterns and 
relationships. 
2 To characterize the terrain types according to | 
present plant cover and associated soil properties 
which can be important in revegetation programs. 
Ss To indicate some of the probEm areas on the pipe- 
line route and make recommendations regarding terrain 
stability based on the vegetation study. 
4. Te provide information for, right-of-way clearing 
and cost calculations based on shrub and tree cover. 


Ss To determine the growth characteristics of plant 


communities in order to predict the response of these 
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natural and man-induced disturbances. 
* To provide zoologists with a vegetation classifi- 
cation for purposes of identifying animal habitats. 

To date, four volumes of the 


Biological Report series have contained the results 


of these survey programs. These include Volume I, 
Vegetation of the Northern Yukon Territory; Volume IIIi, 
Part I and Part II, Vegetation and Soils of the 
Mackenzie Valley; and Volume XXI, Vegetation and Soils pf 
Northeastern Alaska. Research in the areas I have men- 
tioned is continuing and the results will be published 
as they are available. 

As manager, I was responsible 
for the programs and the establishment of the major | 
objectives. I spent time in the field with each of | 
the senior research personnel to ensure that I was 


satisfied with the manner in which they were conducting 





the studies and to familiarize myself with the area 

and terrain in which they were working. The responsi- 
bilities for the scientific approach, analysis and writ 
ing of the report rested with the senior authors of 
each report. 

For all of our vegetation 
survey studies, terrain analysis had already been done 
by Dr. Mollard and was plotted on photomosaic strips 
which are referred to as alignment sheets. These were 
extremely important to our studies, as they provided th 
means of relating vegetation types to terrain units, 
thus providing the basis for extrapolation from 


study areas to the entie® pipeline route. Sampling, 
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however, went beyond the narrow c onfines of the 
right-of-way on the photomosaics because of course 
for a proper ecological study it was necessary to put 
the project into a landscape perspective. 

I wish to point out that there 
is a very close relationship between plant ecology and 
geotechnical engineering at the level of terrain 
analysis. The classification and mapping of landforms 
is fundamental to both sciences. Consequently, there ha 


always been a very close tie between the two groups 


working on this project. 


re 
Getting into/vegetation 


studies, this topic was dealt with during Panel 1 of 
Phase 2 of the Inquiry, and the results of revegetation 
Studies and current proposed revegetation specifications 
have been presented by Younkin inhis report which was 


attached as Appendix "C" to the Phase 2 testimony. 





THeEVprIMdry Ob 7ective of the 
revegetation program is to provide an initial erosion 
control cover which, when combined with the physical 
drainage and erosion control techniques, provide the 
stabilization of all disturbed areas along the right-of- 
way and associated facilities. A second and equally 
important objective is to aid natural plant succession 
processes in the re-establishment of a permanent stable 
natural plant tcover. 2 

The research conducted at the 
test facilities at Prudhoe Bay, Sans Sault, Norman Wells, 
plus numerous additional test areas in the Inuvik, 


Tuktoyaktuk and delta regions, have led us to conclude 
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that revegetation of the pipeline and associated 
facilities is feasible. It may be necessary in many 


areas, particularly in tundra regions, to supplement 





the seeding and fertilization of the right-of-way 
with other techniques such as planting of shrub 
cuttings, use of erosion control mats. and the stripping 


and replacement of tundra cover to achieve the degree 





of: revegetation required. Maintenance, by way of 
additional seeding and perhaps additional fertilization 
may be required for several years following construction. 
It is anticipated, however, that this will be limited 
to relatively small sections. 

The impact’ OL prLpeline con 
struction on plant communities would be the removal 


cover 
of plant / over the ditch line, leaving the backfill 


| 
| 
| 
| 
crown devoid of a plant cover. This will be mitigated | 
by a revegetation program which will assist in : 
placing the disturbed pipeline crown into an early | 
successional stage. From this stage, natural succession 
processes will take over and in time (depending on 
location and right-of-way maintenance) the native plant 
communities will re-establish themselves on these dis- 
turbed sites. 

To achieve our goal of 
aiding the disturbed system to return to a stable, 
natural condition, we have undertaken to collect and 
multiply the seed of several native pioneering grasses 
in order that we might use this seed in our revegetatio 
program. 


The project was started in 1973 under the direction 
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of Dr. Younkin. Seed of Bluejoint (Calamagrostis 
canadensis) and Polar Grass (Arctagrostis latifolia) 
were hand collected from several locations between 
Fort Simpson and Tuktoyaktuk. 

Research on this project 
has »carried.-on,through.1974..and.1975, soth»in, the 
greenhouse and in field trials. The greenhouse re- 
search has been aimed at answering basic biological 
questions such as day length required for floral initia 
tion and seed set, nutrient requirements ,competitive 
abiiLby st Cbc. Field trials for the production of 
seed have been established in Northern Alberta and at 
a site within the Mackenzie Delta proper. 

As the selection and multi- 
plication of any plant species for use on a commercial 


j 
| 
{ 


or semi-commercial basis is a long and complex program, 





the results to date have been encouraging, trough very | 
litt le.solidydatas.exists.lo,prove sthateitawill an-fact 
be feasible to produce)these native, species for pipelin 
revegetation. The program is continuing into 1976, 
thus providing an additional growing season which will 
assist greatly in determining the feasibility of the 
program. 

Research conducted by 
Hernandez (1973) and the applicant, has shown that 
the use of agronomic varieties of grasses does not 
constitute a threat to native plant communities in the 
sense of introducing exotic species. 

By definition, an exotic 


species is considered one which has come from an 
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entirely different part of the world than that to 
which it is being introduced, its potential for migra- 
tion and establishment in its new habitat being | 


unknown. The danger posed by an exotic species is that | 


it may have a unique genetic potential which would 





enable it to displace native species from their 
natural communities. The danger is espvecizily great 
if there are no close relatives of the new species 
in the area of introduction. 

Although a number of species 
proposed for inclusion in the reseeding program are 
technically imports from Europe, all were introduced 
intooNorth America 50 tov. 200"yearseage;, and tall belong 


to genera which are a natural part of northern eco- 


| 
| 





systems. Creeping red fescue, Reed canary grass, and 
slender wheatgrass are species native to boreal regions 
of Canada. The commercial varieties are genetic | 
strains which have been selected from existing native | 
populations. Kentucky bluegrass, meadow foxtail, and 
timothy are typical species of cool temperate regions | 
which were introduced into the Arctic by human sctivity 
as early as the 1940's. Nugget Ken _tucky bluegrass, 
for example, is a selection from a hardy strain of 

poa pratensis believed to have been introduced into 
Alaska during the gold rush. Most are now circumboreal 


or circumpolar in distribution, but restricted to 


disturbed habitats. Red top is never found in Arctic 





regions, but is common in Western Canada and has had sut 
fficient time to migrate into Arctic areas if the 


environment had been suitable. 
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Of the major factors involved 





in successful plant migration, none is more important 
than the suitability of the environment. Lt. Ls. & 
tenet of plant geography that most plant migrations 
Within a, continent occur, rapidly so that favorable 
environments for any given species are soon completely 
occupied. Resultant communities, established by the 
combination of many such separate plant migrations, 
then close to new inhabitants unless the environment 
changes or a species of greatly different genetic 
@apabi lity a8 introduced into ~he ares. Lf the envir— 
onment is suitable and extensive, themgration of the 
introduced species is usually rapid, as is the 

case of prickly-pear in Australia, which spread over 
thousands of acres of sheep range land in a matter of 
years. However, in the case of hundreds of species 


introduced into North America since colonial times, 





few have been able to displace native species from 


undisturbed natural communities. Almost without excep- 


tion, their success was and remains in those communitie 
disturbed in some way by man. 
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Present day construction 
and exploration activities in the Arctic have lead to 
the introduction of many species to disturbed airports 
and roadside sites. Few are known to have invaded un- 
disturbed plant communities. Studies by Hernandez 
(1973) in the Mackenzie Valley have shown that when see 
of the proposed seed mix species have been broadcast 
onto the native tundra, few are able to reach even the 
seedling stage and appear to rapidly die out 
over a two-year period. 

I therefore conclude that 
there will be no harmful impact on the plant communitie 
bordering the right-of-way from the use of the commer- 
cially available -- commercial varieties of grasses 
proposed for re-vegetation. 

Another. impact, of re- 
vegetation may be disturbance of wildlife due to seeding 
activities. Winter seeding (as proposed by Younkin) | 


will reduce to a great extent the need for elrcrar i, 


for waterfowl and mammals, particularly caribou. 
Helicopter seeding of areas on the North Slope would 
not commence before June 20 which places it a week 
or more after the last known date of Galyving Of the 
Porcupine Caribou herd, thus eliminating any direct 
conflict between aE activity and cows at the 
time: .o fica laging - 

We have been involved wit 


either fixed-wing or helicopter for seeding -- for 
spring seeding which is a critical time of the year 
the assessment of other aspects of the project on 
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5 vegetation. This has included the snow road trial 

3 conducted in the winter of 1973-74 at Inuvik. The 

4 test site was examined in the fall, permafrost probes 

5 and transects established, and the depth ne organic 

6 | cover measured for the purpose of evaluating the 

| changes which might take place caused by the construc- 
8 tion and operation of the snow road. The snow road tes 
9 site was examined during construction and re-examined 
10 in the spring as the snow melted and runoff was taking 
11 place. The same transects were re-probed and the depth 
12 of organic matter re-measured in the fall of 1974. The 
13 report on this evaluation is contained within the Inu- 
14 vik Snow Road Report prepared by Northern Engineering | 
AS Services. The major conclusions of that evaluation wer¢: 
ne 1. There was a large | 
17 decrease in the percent of ground cover, especially 

18 by evergreen and deciduous shrubs, due to the 

19 construction and the use of the snow road. 

20 2. The decrease in percent 
a1 ground cover of these shrubs does not appear to be 

52 permanent, and the plants should recover to their 

23 former condition within a relatively short time. 

a4 3. There was no 

25 significant change in surface elevation, organic layer 
5 thickness or active layer thickness. 

24 We conclude, therefore, 

28 that a processed snow road constructed in a manner simi- 
29 lar to the test road in Inuvik will protect the insula- 


30 tive organic cover and most of the ground level living 
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plants so that recovery will be quick with no signifi- 





cant alteration in active layer depths. Further south 


in the Mackenzie Valley there will be a slow degradatio 

of permafrost to a new equilibrium level with a deeper 

active layer due to the removal of trees on the right- 

of-way. Maintaining the ground organic cover will | 
| 


prevent erosion and any serious environmental impact. 


The results of our ineeey 
igations following the second growing season confirm 
our predictions regarding the recovery of the shrubs | 
on the road. We found also that there was no change in] 
depth of thaw in the active layer across the road at 
| 


several locations. 


Plans currently call for 





the use of methanol as a freeze depressant for hydro- 
Static testing of the pipeline. The Applicant has 
designed research programs to determine the effects of 

a 6pili on plants and the persistence of methanol in | 
soils in the event of a pipeline failure during eae. 
er spill during transportation or storage. In the aoe 
of such an occurrence, the methanol would eventually 
disappear by a combination of the processes involvina 
volatization, sublimation, and biodegradation. 

Various species of soil 
bacteria are capable of utilizing methanol as a carbon 
source, for example, Pseudomonas, Achromobacter, Flavo- 
bacterium, Mycobacterium, and Xanthomonas. These 


species are commonly found in RECTIC SOLUS. 





Studies are presently 


underway both in the laboratory and at experimental 
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| 
l : : | 
test site in the north to define more precisely the 
2 ' : 
mechanisms of methanol disappearance and to determine 
5 
the effect of methanol on soil bacteria and fungi. 
4 
Studies have .also been, | 
5 : 
excuse me, carried out at a test site near Inuvik to 
6 ; ‘ 
| determine the effects of winter spill methanol on 
Z : 
vegetation. The first report on this research was pres 
8 Sao 
sented by Younkin in March of 1975 entitled "The | 
5 . : 
Effects of Winter Methanol Spills on Forest-Tundra 
10 
| Vegetation." The conclusions drawn at that time were: | 
fa | 
1. Winter methanol spill 
ig : 
rates of greater than 9 litres/m have a damaging itl 
bho ; 
om. yegetation, Jéading to reduction in plank cover of || 
14 || 
lip. CO. (652. 
15 
2. The deleterious ef- 
16 ; : | 
fects of a winter methanol spill on vegetation appear 
17 
to be primarily on above-ground parts. Regrowth of 
18 
new leaves and shoots wasS apparent on some species 
189 ote 
the summer following the spill. 
20 - 
3. In the summer following 
Pagik y ; 
the methanol application the reduction in plant cover 
22 ee : : 
had not resulted in a significant change in active laye 
23 : 
thickness. 
24 a 
This research is continu-~ 
Pes 
| ing and further results will be presented when they 
26 | 
are available. . | 
27 | 
The research to date has 
28 
demonstrated the feasibility of re-vegetating the 
20 
pipeline. However, this alone would not be adequate to 
30 


demonstrate that Arctic Gas is prepared to undertake 
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the best possible re-vegetation program. Many of the 
various -- varieties, I'm sorry -- found to grow 
successfully in northern areas are not grown commerci- 


ally in large quantities. Consequently, Arctic Gas 





engaged the services of a seed broker to assist us in 
writing seed multiplication contracts with certified 


growers. This action was deemed necessary due to 





the very long lead time required to build a seed Supp 
To ensure the supply of 
specialized varieties, Arctic Gas has contracted for | 
the growing of five different varieties with a total 
contract value in excess of one-half million dollars. 


These contracts are currently being revised to 


| 
| 


correspond with revised seed specifications and delayed 
construction schedule. 


The re-vegetation research 





has demonstrated the value of two unlicensed varieties, | 
Arctared Creeping Red Fescue and Engmo Timothy, for | 
use in northern regions. Based on the research pre- 
sented to the Department, Agriculture Canada issued 
the release of these varieties specifically for Arctic 
re-vegetation on December 16, 1974. 

tt 1s my conclusion that 
we will be able to successfully re-vegetate the 
pipeline right-of-way (either prime or interior route- 
and associated facilities as required by the DINA Nor- 
thern Pipeline Pie Sai and the N.E.B. pipeline 
regulations. Of course, it is impossible to predict 


climatic variations. In any one particular season, we 
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l Jakimchuk, Banfield--In Chief 
3 anticipate that we may encounter problems in 
3 achieving successful re-vegetation in some areas. We 
4 will therefore have a surveillance program, in order 
S to identify these areas at a very early ay and take 
6 action to solve any erosion or potential erosion 
7 problems. 
3 MR. MARSHALL: Thank you, Mr. 
9 Dabbs. 
10 THE COMMISSIONER: Maybe we 
i? could stop for five minutes and stretch our legs. 
12 MR. MARSHALL: Certainly, sir. 
13 (PROCEEDINGS ADJOURNED FOR EVENING RECESS) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. MARSHALL: We have just 


completed Mr. Dabbs evidence pertaining to vegetation 





and the next section of the panels evidence is that 
pertaining the aquatic environment and I would ask | 
Dr. McGart. £o deal. with that sir. 


WITNESS McCART: The purpose 





of my testimony is to comment on the programs and 
studies conducted by Aquatic Environments Limited and | 


to comment on the likely impact on aquatic environments 





from the construction and operation of the proposed | 
gas pipeline and to discuss these in light of the | 


information which has resulted from CAGSL-sponsored 


studies. — | 

Mr. Hemstock will be presenting 
evidence regarding mitigate measures later in this 
panel. 

TL, would .like, to amplify some o 
the points raised by Mr. Hemstock concerning the impact 
of the pipeline on aquatic environments and fish 
populations in particular. In doing so, I will follow 
the sequence in which they se tees bye Mis. 
Hemstock. 


Pairst.< critical areas. 


applicant has expended great effort, both in. Canada 


to populations of fish. These include, spawning, rearl 
and overwintering areas. Information concerning such 


| 

| 
and in Alaska, in identifying areas potentially critica 
areas has been made available to this Inquiry and to 
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, the public in a variety of ways: 

3 1) In Chapter III of Volume 15 of the Arctic Gas 

4 Biological Report Series, "Fall spawning and over- 

5 wintering areas of fish populations along routes 

6 | of proposed pipeline between Prudhoe Bay and the 

4 | Mackenzie Delta". 

8 2) In Volumes 16, "Canada North of 60°N", 19, "Alaska", 
9 and 23, ‘Canada South of 60°N", of the Arctic Gas 

10 Biological Report Series. These are catalogues 

si 8 of lakes and streams found within various pipeline 
12 corridors which include an assessment of the im- 
13 portance of each stream to fish populations and the 
14 location of any known critical areas which might 

15 possibly be affected by pipeline development. The | 
16 catalogues have been produced in a loose-leaf ame 
ily, so that any new information, from ae own or other | 
18 studies, can be inserted as it becomes available. 
19 3) The Alignment Sheets which accompany the Application 
20 and which include comments on any known critical 
oul areas located within the area encompassed by the 

22 sheets. 

Se I would emphasize that we do 
24 not pretend to have identified every potentially critical 
25 area within the compass of pipeline related effects. W 
7m do, however, feel that we have identified most of the 

27 major ones in Canada North of 60°N, and in Alaska. We 
28 will continue to add to our list as new information 

29 | becomes available up to and including the construction 
Bie) phase. 
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1 | | 
2 | Siltation. Siltation has been| 
3 properly identified as a major concern for enviro- 
4 mentalists interested in aquatic habitats. The applicant 
5 shares this concern and has carried out a number of 











6 | studies of sedimentation at various locations along 
the pipeline route. These include: 

of the Biological Report Series 
lj Volume 15) Chapter Illy which.cescribes the effect | 


of long-term sedimentation from a seismic trail on 





the invertebrate fauna of a small stream near 
Norman Wells. 

2)) Bvceudy, still in progress, of the etfects of gas 
pipeline crossings on the invertebrate fauna and 


physical conditions in several streams in south- 





eastern British Columbia. 


3) Innumerable observations, scattered throughout the | 





applicant's reports, on ndtural sediment loads in | 
lakes and streams, most notably Craig, P. and P. | 
McCart, 1975. Arctic and Alpine Reserach, Volume | 
7(2), pages 183-189, excuse me, 183-198. 


Our assessment, based on these 





studies and a survey of the relevant literature, is tha 
the short-term sedimentation which is likely to occur a 
the result of pipeline-related activities, will have | 
little effect on populations of acquatic organisms 

unless it occurs in the vicinity of an area eratacal 


to a population, most notably, if it affects the inc 





cubating eggs of fall-spawning fishes. Of the latter, 
the most vulnerable is the anadromous Arctic char which 


in the Western Arctic, spawns and overwinters in re- 





stricted localities in small to moderately-sized ae |3 
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This is the reason for the applicant's emphasis on 
studies of this species. Arctic fish populations are 
resilient, however, and evne Arctic char populations 
are unlikely to suffer permanent damage, as long as 
sedimentation is short-term. Natural hydrological 


processes will scour the streambed and, by 





the next year, conditions should be as they were prior 
to Construction. | 
Long-term sedimentation, | 
extending over several years, could have a much greater 
adverse effect on populations of aquatic organisms. 
However, serious long-term sedimentation is an unlikely, 
consequence of gas pipeline construction. It would 
affect the structural integrity of the line as well as 
have environmental consequences and the applicant, both 


in its construction techniques and its contingency plans, 





has taken steps to ensure that long-term erosion does 
not Occur. 

Oxygen Levels. Because of the 
long period of ice cover, oxygen concentrations in 
northern lakes and streams can fall to very low levels 
during the winter. Tp ra meni ae iy true in shallow 
lakes and isolated pools in streams. Some reports seem 
to indicate that low levels are the rule in northern 

bodies 
waterbodies. However, while northern water /certainly 


are vulnerable to artificially induced oxygen nev eaat aes 


the winter base-level oxygen concentrations in water- 





bodies may be higher than is generally supposed. Our 


studies indicate that, in the deeper lakes and where 
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In Chief. 





water is running, oxygen levels frequently remain 





relatively high even under cover of ice, Biological 
Report Series, Volumes 16, 19% and.33..,. Tf, stringent 
measures are taken to prevent the introduction into 
natural waters of materials such as domestic sewage, 
organic chemicals, etc., with a high biochemical 
oxygen demand, (B.O.D.), it is unlikely that oxygen 
depression resulting from pipeline realted activities 
Will berseaySigniticant,factor affectingspopulations 


of aquatic organisms. 


Water Sources. Large 
quantities of water will be required, especially 


early in the winter, for the construction of winter 





roads and for pipeline testing. | 
Over much of its length in | 

Canada North of 60°N, the pipeline parallels the : 
Mackenzie River where water is available in large | 
quantities throughout the .veanse Along the :Beaufort esa] 
coast, however, in both Canada and Alaska, water anes 
ability is very much reduced during the winter. The | 
applicant has undertaken a program to assess potential | 
water sources along the North Slope in the Yukon | 
| 


Territory and Alaska. The study includes assessments 


of first, the quantities of water available at various 





times of the year and second, the potential environ- 
mental impact of water removal, particularly impact on | 
fish populations and I should add that most of this | 
material has been presented in the preceding panel and 


I don't propose at this point to run over an additional 
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In Chief. 

1 

3 progress report on this study, but I would be happy 

;| to answer questions during cross-examination. 

4 Obstruction. To Fish Passage. 

5 There are two situations in which serious obstructions 
6 | to fish passage could arise as a result of pipeline- 

7 related activity. These are first, at culverts and 

i second, where berms are used at major river crossings. 
9 Construction in Canada North 
10 of 60°N will require only a few short stretches of 

17 permanent road. As a result, only five culverts will 
nD be required at stream crossings, all of them south 
13 | of Travaillant Lake. Of the five streams, it is 

14 likely that only three are utilized by fish... i.e 
15 applicant is very much aware of the problem of culverts 
16 and fish passage and has indicated, in response to | 
Vz question 41 of the Pipeline Assessment Group, that if | 
18 culverts. are used, the final design will be such as to 
19 ensure the safe upstream passage of fish. 
20 Berm construction is planned 
2} for the Mackenzie River at Swimming Point and for the 
22 Great Bear River, response to question 44, Pipeline | 
23 Assessment Group. The former will result in only 

24 slight increases in water velocity and is. umLikely 

O38 | to act as an impediment to migration. At the Great 

26. Bear River, however, increases in average velocity of 
21 18% to 22% can be expected. The fisheries consultants | 
28 | have indicated their concern and have been advised that 
29 various methods, including culverting through the berm, 








30 modifications to the confiquration of the end of the 
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berm, can be used to keep velocities within acceptable 
limits. Also, in the unbermed segment of the stream, 
the natural substrate will be retained providing fish | 
with natural resting places behind rocks, along banks, 
etc. 

Interrupt ton Oc. oub=Surtace 
Drainage. Interruption to sub-surface drainage could 
have a detrimental effect on fish populations if it 
were to affect the supply of water to spawning or 
overwintering areas downstream of pipeline crossings. | 
We have been informed that this is most likely to occur 
where there is no free flow of water above the substrate. 
The sub-surface water is forced to the surface pre- 
maturely, forming icings and depriving downstream 


areas of their water supply. 


\ 


We have examined our records to 





identify locations where such @ Situation might occur. 
We can find no instance in Canada North of 60°N, where 
a major segment of a population might be affected in 
this way. There are, however, several areas where smal 
numbers of overwintering fish could be influenced. 
These include a spring between the Firth and Malcolm 
Rivers, where the pipeline passes approximately two 
kilometers upslope of a major spring which harbours 
overwintering juvenile Arctic char. Though the pipelin 
does not cross a stream, it could possible bisect the 
acgquifer supplying the spring if the acquifer lies clos 
to the surface. This could only be established by a 
drilling program and I have discussed ENTS wie DE. 


Harlan. 
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MR. MARSHALL: That's the 
same program that you were discussing at some length 
with the various counsel last week? 

WITNESS McCART: Yes, we 
discussed this for a considerable length. 

The other PpOSsibilities are 
streams south of Norman Wells and include Canyon Creek, | 
Prohibition Creek and the Ochre River. In each case, | 
the pipeline crossing is dry or nearly so during the 
winter and there may be small numbers of grayling and 
other species overwintering downstream of the pipeline 
crossing. | 


| 


we are certainly aware of this problem but it seems that 


I would like to emphasize that 


overall, it will not have a significant impact on fish 


populations. The circumstances in which the problem 





is likely to arise appear to be comparatively rare. If 
they are identified as the result of detailed on-site 
inspection during the final design phase precautions, 
including changes in crossing site and or the provision 
of buried, insulated conduits, can be used to mitigate 


disturbance to fish populations. 


’ 
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1 

2 Borrow sites. The applicant 

3 intends to remove materials from river deposits (e.g. 

4 flood plains and terraces) wherever other sources are 

5 insufficient. To ensure that such removal does not 

6 | disrupt stream habitats and populations of aquatic organ- 
7| isms, the applicant has defined a series of procedures 

8 for removing gravel from flood plains which ensure that 
9 any disturbance will be minimal. These procedures are 

10 préperited®in Appendix MA ~lCanadbanvArctic \Gas (Pipe- 

a lines Limited responses to Pipeline Application Assess- 
12 ment Group requests for supplementary information, 
13 October, 1974. Chief among them from the aquatic 
14 ji viewpoint are that: 
15 Ls Each site will be examined to assess the potential | 


i 
impact of gravel removal on populations of aquatic | 


i 


organisms. 


2. The final boundaries of the borrow area will be 





desigqnatedGin*part on the basis of on-site inspection . 
an aquatic biologist; 
OR Every effort will be made to reduce sedimentation 
including provisions that: 
(a) working areas in the active flood ptain will 
be separated by berms, dikes, etc., so that no 
materials will be removed from flowing water; 
(b) the passage of construction equipment through 
flowing water will be restricted; 
(c) an appropriate buffer zone will be maintained 


between streams and gravel removal areas on fossil 





30 | flood plains. 
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The applicant is continuing 
to assess methods of gravel removal in flood plains. In 
September, 1974, the applicant's consultants conducted 
a reconnaissance of borrow sites along the Alyeska 
Pipeline right-of-way from Dietrich Camp to Prudhoe 
Bay. A report of ths survey, which includes recommenda- 
tions for procedures to reduced environmental impact, 


has been made available to this Inquiry. 





Interior route versus the 
prime route. From the aquatic viewpoint, the prime 
rnoute-=r 

THE COMMISSIONER: Excuse me, 
Dr. McCart. Just so there ‘'s no misunderstanding, I 


take it that the prime route which you propose to 


discuss here is the route that skirts the Mackenzie 
Delta and is not the route across the mouth of the 


Mackenzie Delta? 





A That'swcorrect:: 'That’s 
the prime route -- 

Q The old prime route. 

A -—= prroroitoothesherpass— 


delta alternative. 

MR. MARSHALL: Yes sir, there 
hasnot yet been an amendment filed, although I 
think there will be one 

THE COMMISSIONER: Fine }o x 
understand, I just want: to make sure we all know what 
Dr. McCart is talking about. 

A From the aquatic view- 


point the prime route is preferable to the interior 
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In Chief 
7 route. This preference is the result of conditions on the 
7 Alaskan portion of this route. In Alaska, the interior 
3 route follows the valley of the Marsh Fork of the 
4 Canning River. This is a narrow, steep valley with 
5 a considerable winter flow which is utilized by a 
6 | large population of anadronmous (sea-going) Arctic 
7 char. There are a number of objections to. this routing: 
8 Ls Because of the narrowness of the valley there is 
9 little latitude for route adjustment and the pipeline 
10 must pass close to a number of important spawning and 
11 over-wintering areas (see Craig & McCart, 1974 , 
12 Fall Spawning & Overwintering Areas...Arctic Gas 
13 Biological Report series, Volume 15, Chapter III). 
14 2s The routing requires the construction of a 
15 permanent road, thereby increasing the requirement for 
16 borrow naterials and the level of construction Cle 
1? In addition, roads are generally considered to have a | 
18 greater potential for sediment production, particularly 
19 over the long-term, than are buried pipelines. 
20 Dna Pipeline construction would take place during the 
21 summer and early fall period. From approximately 
22 mid-August construction would conflict with the 
23 activities of spawning aml overwintering Arctic char. 
24 Fort Simpson Realignment. 
Sy As -a aEtsheries..consultant; Iam in favor of the inew 
26 alignment in he vicinity of Fort Simpson. The major 
27 reason for ae is that. the new routing eliminates one 
28 major river crossing (the Liard River), in the VCinity 
29 of a possible overwintering area for fish without 


a endangering any areas thought to be critical to 
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In Chief 

1 populatétons of aquatic organisms. 

2 | Effects of methanol on fish. 
3 The applicant has carried out studies of the toxicity 
4 of methanol to the eggs and juveniles of Arctic char 

5 and grayling (McMahon & Cartier, 1974, Methanol 

6 | ToxLeity-and-erfects” of methanol on development in 

7 Arctic char and grayling, interim report, Arctic Gas 

8 Biological Report series, Volume 15, Chapter V). The 
9 results, similar for the two species indicate that 

10 juveniles can tolerate concentrations as high as 1% 
it methanol for a one-week period without any apparent 

12 effects: 8S Of* over? 200 fish exposed to 1% methanol 
13 fOrqper ods "oLfetip@torics hotrs; only ‘one died: 

14 To determine the toxicity of 
15 methanol to developing eggs, both grayling and Arctic 
16 char eggs were exposed to methanol for periods of 

Le several months, from their arrival at the laboratory 
18 until hatching. Some effects of this long-term 

19 exposure retarded development and premature Hatching, 
20 were apparent at concentrations as low as 0.01% methanol. 
ya It is apparent that methanol 
22 could cause mortality to fish if a large volume of a 
23 concentrated solution were to flush through an area in 
24 which fish or their eggs were confined. Further, even 
25 | a relatively low concentration could cause mortality 
26 | to eggs if the methanol were present over a long 

Zt enough period. 

28 The applicant expects that 

29 few, if any, ruptures will occur. Thus the probability 


30 that a sizeable leak will occur is small and the 
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probability that such a leak will occur in the vicinity 
of an area critical to populations of fish is even 


smaller. Nevertheless, the applicant is developing 





contingency plans to control flows of the test Piued; 
should ruptures occur. We would recommend that during 
tests, special attention be given to any erigeacad 


areas which occur within the test section, and that 





cleanup equipment be stored nearby so that immediate | 
action can be taken in the event of a spill. | 
Finally, overall impact. | 
Dr. N.Jd. Wilimovsky of the Environmental Protection | 
Board has preceded me as a witness before this 
Inquiry. In summarizing his testimony, he concluded 


that: 





"The overall effect of the construction and 
operation of the gas pipeline on fishes and other | 


| 
\ 


| 


aquatic organisms would likely be minor." 
He also indicated that with specific reference to fish, | 
an oil pipeline woulanie 3 to 5 times and a road 6 to | 
10 times more dangerous than a gas pipeline. I would | 
concur with his overall assessment, emphasizing however 
that there is still the danger of serious disturbance t 
individual, local populations. In the past, we have 


expended much effort in studies of representative | 
habitats and local populations and in future we intend | 


to carry out detailed on-site studies in the vicinity | 
| 


of major facilities, as,part of the final design phase. | 
This will permit us to define precise mitigative mea- 


sures in those areas where disturbance Ve) lakelyi to be 
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gréatest. I am satisfied that our aquatic studies 
have met the requirements of the applicable N.E.B. 


regulations and that insofar as my discipline is 





concerned, the pipeline can be built within the 
requirements of the DINA Northern Pipeline Guidelines. 

MR.MARSHALL: 

Thanks you, DréoMcCark. 

Mr. Commissioner, I expect it would take an hour to 
deal with the next section of the panel's evidence. 
Do you wish to adjourn? 

THE COMMISSIONER: think we 
wild adjourn? 

Q Dr. McCart, I remember 


that evidence of Dr. Wilimovsky's and the extended 


guidelines for northern pipelines require that we 


| 
| 
consider not only the impact of the gas pipeline, that 
Aretic Gas and Foothills proposes to build, but the | 
impact of an oil pipeline as well. Dr. Wilimovsky | 
mentioned a highway; the highway proposal has been | 
curtailed, as we all know, and they now say they intend 
only to take it as far as Wrigley, and that segment 
won't be completed until 1979. 

So that the situation as 
regards a highway doesn't appear to have changed. There| 
has been some clearing along the Mackenzie River north 
of Norman Wells. I think that is as far as the clearing 
has gotten. The actual construction extends north of 
Fort Simpson, I think, to the vicinity of River Between 
Two Mountains, and will carry on the very limited 
distance franthere to Wrigley bdween now and 1979. 


So at the moment the gas pipeline, which Arctic. Gas 
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1 and Foothills propose to build is a component of this 

2 proposed energy and transportation corridor that has 

3 to be considered. 

4 The oil pipeline, the 

> Beaufort-Delta group,have advised the Government of 

6 | Canada they want to build an oil pipeline to bring 

7 crude oil from the Mackenzie Delta and the Beaufort 

8 Sea by 1983. So assuming that the gas pipeline 

9 were built, if the oil pipeline would follow, we would 
LO have . two of these components in the Mackenzie Valley, 
1a and though no one has proposed as yet to build an 
12 Oil pipeline across the North Slope to -- of Alaska 
13 and the Yukon, along the prime route of the gas pipe- 
14 line, that is something that might well have to be 

ae, taken into consideration if the United States decided 
16 to open up petroleum reserve No. 4 on the north coast 
ey, of Alaska. Then, of course, we have Mr. Horte's | 
13 evidence that if the gas pipeline is built it is | 
19 likely that it will be looped within five years of 
20 the commencement of construction, so that what 
oo concerns me, and you might think about this over-night 
22 and if you want to say anything about it tomorrow 

23 you certainly don't have to, What concerns me is that 
24 you have dealt in great detail with the impact of the 
25) proposed gas pipeline, you did in the last phase and 

26 | you have done so again tonight. 

Pa 
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The gas pipeline is one 





component of this corridor. A second gas pipeline 
which is what looping entails would be a second 
component of the corridor. And the oil pipeline would 
be a third component. The highway would be a fourth 
component except that it seems to have stalled some- 
where south of Wrigley for the moment. 

At any rate, you might 
give some consideration if you wish to the impact | 
that all of these things might over a period of years 
in the Mackenzie Valley and on the North Slope 
because the pipeline guidelinesmake it plain that 
this gas pipeline must be considered in this context 
of a transportation corridor, an energy and transpor- 
tation corridor and we cannot expect Arctic Gas and 
Foothills to carry out the same detailed examination 


in relation to proposed future developments as they 





have done in connection with the gas pipeline but the 
pipeline guidelines do require Arctic Gas to present 
evidence on those matters. 

I have already told both 
pipeline companies that a number of times and they will 
be bringing that evidence forward but if you can give 
us your thoughts on that matter and this applies to 
all of your colleagues on the panel as we go along, += 


would appreciate it. 





At any vate, I“m not trying 
to tell you, Mr. Marshall, ©r your -—- or anybody else 
how to proceed but if you have any thoughts on those 


matters aS we go along, I wish you would let me have 
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because that's what we're supposed to do, not just 
assume that if a gas pipeline is built, that is all 


that will ever happen. We're bound to look 


is 


to developments that may come in itswake, And the 
President of Arctic Gas, Mr. Horte, has indicated that 
the second gas pipeline is one development that he 
feels likely will come within five years of the 
construction of the gas pipeline. 
The Beaufort Delta 
Group, which includés the producers, Shell, ‘Guia, and 
Imperial proposes to build an oil pipe by 1983 and 
the Federal Government may crank up this hidqhwayv acain 
one of these days. So that's what we're looking “at. 
Well, we'll adjourn till 
S200 <i the morning. 9:00 in the morning. 


(PROCEEDINGS ADJOURNED TO NOVEMBER 18, 1975) 
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In Chief | 
1 Yellowknife, N.W.T. 
2 November 18, 1975. 
3 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
4 THE COMMISSIONER: All right, 
5 ladies and gentlemen, we'll come to order. 
\ 
6 | MR. MARSHALL: Mr. Commissioner, 
| | 
7 if you recall last night you raised a matter pertaining 
8 to the consideration of impacts of other facilities | 
9 within a transportation corridor. I've discussed that | 
ue with the members of the panel and they would like time | 
oP al to consider your remarks, sir, to look at the transcripts 
12 before responding. I have a feeling that they will 
3 be with us for a while. We'd like to get back to this | 
14 point a little later onif we may. | 
15 THE COMMISSIONER: Fine. | 
16 MR. MARSHALL: This morning, | 
Lad Sir, we have reached the ornithology section of the 
18 prepared evidence. | 
1.9 
ALEYZANDER WILLIAM FRANCIS 
20 BANFIELD, 
DONALD LAURIE DABBS 
21 WILLIAM W.H. GUNN 
RUSSELL ALEXANDER HEMSTOCK 
oe PETER, diz McCART 
RONALD DANIEL JAKIMCHUK,resumed: 
23 
DIRECT EXAMINATION BY MR. MARSHALL (CONTINUED) : 
24 
Q I would ask Dr. Bill 
25 | 
Gunn to present that, sir. 
26 | 
| THE COMMISSIONER: Go ahead, 
2 
sir. 
28 
A Thank you, Sar. 
wa) 
The purpose of my testimony 
30 
in this proceeding is to describe the ornithological 
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1 

2 baseline studies and disturbance studies which L.G.L. | 

3 undertook for Arctic Gas along the proposed routes in 

4 the State of Alaska and in Canada. 

5 L.G.L. is engaged primarily 

6 | in the biological aspects of environmental research. | 

7 We act as consultants to governments, industry and | 

8 individuals. Apart from the studies related to this 

9 hearing, some relevant projects that L.G.L. has 

10 undertaken are as follows: 

dil shag Studies of distribution and numbers of birds and 
12 | marine mammals and fish in the eastern and central | 
ses Arctic, for the Polar Gas project. | 
S| 2” A study of possible competition between muskoxen cha 
gs | Caribou for food on Banks Island, for the Government of | 
16 the Northwest Territories. | 
Of Shs An appraisal of possible effect of highway con- | 
18 struction in the Mackenzie River Valley on wetlands | 
19 and wildlife for the Government of Canada. | 
20 4. Ornithological, hydrological and remote sensing 
fat studies in the Athabasca Tar Sands region, for Syncrude| 
ne Canada Ltd. | 
25 a A Iiterarute reviewor the effects’ of Tire on the) 
24 boreal forest for the Departmen t of Indian Affairs & | 
25 Northern Development of the Government of Canada. | 
26° oe An analysis of bird distribution in and near the | 
cai | Beaufort Sea for the Cariadian Wildlife Service. | 
28 fe Several studies of environm ental problems at | 
eM) airports in Canada and elsewhere, mainly for the 
30 | Canadian Ministry of Transport and the National Research 

| 
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1 

2 Council of Canada. | 

3 8. Studies of bird mortality at tall structures such | 

4 as chimney stacks, television towers, etc. for eevee, | 

5 clients. | 
6 | 23 A radar and visual study of coastal sea birds on 
7| the Beaufort Sea. | 

i 

8 L.G.L.'s first association | 
9 with Arctic Gas was when our firm was first retained | 
10 by Williams Brothers (Canada) Ltd. early in 1971. At | 
aL. that time, Williams Brothers was undertaking a falas | 
2 bility study for a gas pipeline that would run generall 
1.3 from Prudhoe Bay through Western Canada and into the 
14 lower 48 states of the United States. Our assignment 
ihe was: | 
16 ites To determine whether or not birds would be dis- 
7 turbed by either construction or operation activities 
18 of a pipeline through this area; | 
19 2). Whether the extent of such disturbance might be | 
20 so great as to warrant consideration of a major change | 
Zi in the form of the project being considered; and | 
22 a5 If not, what the extent of disturbance might be, | 
23 and how it might be mitigated. 
24 In: order to prepare: for our | 
22 ornithological studies, we examined the ornithological | 
25 literature and found very little about bird populations 
Ze and distribution along the proposed routes, ake 
28 along the North Slope in the area between Prudhoe Bay | 
a? in Alaska and the Mackenzie River Delta in Canada. 

30 We therefore considered that 
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our first task was to undertake what we term "baseline" 
studies in order to gain a knowledge of bird population 
and distribution, the locations of concentration areas, 
the times of year in which birds occupy these areas, 


and aspects of their life cycle occurring in these 


periods, e.g. breeding, raising young, moulting, pre~ 
paring Lor migration, migration, and wintering. 

We also undertook research 
involving disturbance experiments that we devised to 
Simulate the types of disturbance that would probably 
be associated with the construction and operation of a 


gas pipeline. Along the North Slope, our work geo- 


| 
graphically encompassed the proposed route from ace 
Bay across north-eastern Alaska and across north- es 
Yukon to the Mackenzie River Delta. We also reviewed | 

the route through the Brooks Mountain Range and across a 

the Richardson Mountains to the Mackenzie River. 

also examined the proposed routes up the Mackenzie 

River Valley and south through the Western Provinces 

of Canada to the lower 48 of the United States. 

The studies which were con- 
ducted and the reports which resulted from the studies 
were done under my overall supervision and direction. 

We began our field studies 
in 1971 and have continued them in '72, '73, "74 and 7, 
to the present time. We anticipate that studies will 
be continued in 1976 and beyond. 


In order to summarize the 


objectives and results of these studies as succinctly 
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2 as possible, I would first like to present the baseline | 


3 Studies by geographic reginn and then Similarly Hees 


4 the disturbance studies. 
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in, Chiet. 
1 
é I will deal first with the | 
3 region, hereinafter referred to as the Northern ee eee 
4 traversed by the proposed coastal route and the interior 
7 alternative route in northeastern Alaska and the | 
° northern Yukon. Then I will review the studies under- | 
tf taken in the region extending south from the Mackenzie 
8) River Delta along the proposed route to the 60th 
parallel north, hereinafter referred to as the | 
10 Mackenzie Region. | 
11 In 1971, LGL conducted aerial | 
12 surveys of two types in the northern region. Aerial 
13 surveys of a general, exploratory nature, were flown to, 
14 obtain information about bird distribut .ions and to | 
15 select areas for future ground study. Grid-type aerial 
16 transects were also flown along predeterimined routes | 
| 
17 on the North Slope and the Old Crow Flats in the | 
18 northern Yukon in order to obtain sample counts of | 
19 waterfowl and other water birds in these areas. We | 
20 confirmed that these were important areas for waterfowl, 
21 The results are reported in Volume 10 of the Biotec at 
22 Report Series, which deals with all of the eee | 
23 studies undertaken in 1971. | 
24 No aerial transects were flown | 
— in this region in 1972, but.in 1973 aerial surveys as 
26 | used to study the numbers and distribution of breeding | 
27 and moultingwater birds along the barrier beaches, | 
28 spits, lagoons and bays of the Beaufort Sea Coast sel 
29 Prudhoe Bay and the Mackenzie Delta. Our 1973 study is| 
30 


reported in Volume 26, Chapter 1 of the Biological “a 
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2 Series. 
3 In August and September, 1973, 
4 1974 and 1975, aerial surveys were also used to study the 
5 numbers, movements and distribution of staging snow 
6 geese on the Mackenzie Delta, Yukon North Slope and 
7 eastern Alaskan North Slope. The areas that were 
8 occupied by snow goose concentrations were plotted on 
9 maps to study their relationship to the proposed 
10 pipeline route. The results of our 1973 and 1974 
Bi surveys are contained in the Biological Report Series, 
ee Volume 27, Chapter 1 and Volume 30, Chapter l, res- 
13 pectively. The results from 1975 are now in the proces 
14 of compiiation. 
15 In 1971, we began ground transects 
16 to obtain population indices of terrestrial birds at twenty- 
17 two sites along the Beaufort Sea coast, the proposed 
18 coastal route, and the interior alternative route. The 
19 results of those surveys appear in Volume 10 of the 
20 Biological Report Series. 
24 Transportation for ground survey 
22 work in 1971 was by fixed-wing aircraft, and this 
23 limited the choice of sites, particularly along the 
24 interior alternative in the Brooks Mountain Range. 
25 Accordingly, in 1972, additional sites along the interior 
26 alternative route were surveyed by ground transects 
27 through. the use of a helicopter and a report of the 
28 results is included in Volume 12, Chapter 2 of the 
29 Biological Report Series. In 1973 many of the sites 


30 selected in 1971 and 1972 were re-surveyed to assess 
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the extent of natural variation of bird populations 
in different years. The results of this survey are 
contained in the Biological Report Series, Volume 29, 
Chapter 3. 
In 1974 our transect program 
placed emphasis on sampling different habitats to 


Banfield, Dabbs, Gunn, Hemstock, 
provide further information on bird habitat preference, 


and bird population indices for different habitat types) 
of the region. The results of this program are 
published in the Biological Report Series, Volume 30, 
Chapter 3. Our studies now provide a reasonable 
index of the species, populations, distribution and | 
relative abundance of the more common land birds of the 
region. 
LGL has also conducted some | 


more selective baseline studies of birds in this region. 





The North Slope has many lakes of varying size and we 


felt it important to learn more about the types and 


numbers of waterfowl and shorebirds they support in 
summer. Accordingly, twenty-two of these lakes were 
surveyedein, the Yukon in.1972 and sixty in 1973. they | 
were chosen to be representative of lakes along the 


coastal area from Prudhoe Bay to the Mackenzie Delta. 


Information was obtained as to bird species, numbers 


= 


and productivity on these lakes. Statistical compariso 


of the results enabled us to identify the types of 


lakes that were heavily used by birds and were highly 
productive, thus warranting special protection. It 
also enabled us to identify the types that were little 


used by birds and were largely unproductive. If lakes 
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are to be used for water for camp sites, and so on, 
these latter type lakes may better be selected for 
water withdrawal, at least as far as birds are concerne 
The results of these studies are reported in Volume 12, 
Capter 1 (1972 study) and Volume 29, Chapter 1 (1973 
study) of the Biological Report Series. 

A few words about LGL's 
ground survey methods might be in order here. There 
are a number of methods of endeavouring to determine th 
bird population of a given area in a particular period 
of time. Every method so far devised has its biases an 
weaknesses, including the transect method we have used 
extensively. Another method, termed the plot method, | 
measures breeding bird populations by intensive 
coverage of a relatively small area. A comparison of 
the results obtained by the two methods for the same | 
area helps to identify the biases and to permit cor- | 
rection figures to be developed for some of the 
commoner species. In 1973, LGL conducted such a com- 
parative study on the North Slope in the Babbage River 
Drainage of the Yukon Territory. This reported in the 
Biological Report Series, Volume 26, Chapter 2. 

A highly important ornitho- 
logical aspect of the Beaufort Sea Coast is the bird 
migration that takes place east and west along the 
coast. In 1972, LGL instituted an autumn migration 
watch at Nunaluk Spit on the Yukon North Coast from 
July 10th to September 17th. A total of 240,000 birds 
representing more than fifty species was estimated to 


have passed within sight of this location in east or 
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> west migration during this period. The report of the 

3 study is contained in Volume 13, Chapter 3 of the 
4 Biological Report Series. 

5 In the Mackenzie Region 
extending south from the Delta along the proposed routes 
to the 60th parallel north, I can say in summary that 

8 baseline studies similar to those in the Northern Regio 
| were conducted during the period 1971-1974. Preliminar 
un aerial studies were flown in the spring, summer and 
Jeb autumn of 1972. The results of these surveys are 
1° contained in Volume 10, and Volume 11, Chapter 1, of 


1 the Biological Report Series. 
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1 
5 In 1973, an additional 
A! aerial waterfowl survey was flown along a proposed route 
4 change in the Travaillant Lake area for comparison with| 
5 data from previous surveys. A report of this survey 
6 is contained in Volume 28, Chapter 1, of the Biological 
3 | Report Series. | 
3 With respect to the Baie 
9 Route, aerial surveys were flown in 1975 along the pro- 
10 posed Fort Simpson re-alignment. 
ll Rare and endangered bird 
12 species form a particularly important aspect of our 
13 ornithological studies. In regard to the locations of 
14 nest~sites of peregrine falcons, we have worked in 
15 close association with the Canadian Wildlife Service, 
16 which maintains a working file of all known peregrine 
7 nest-sites. Disturbance studies related to the pere- | 
18 grine falcon will be outlined later in my testimony. 
19 A concentration of bald eagle nest-sites found close 
20 to the proposed pipeline route near the 60th Parallel 
21 North has been checked by aerial surveys in 1972, 1973 
22 and 1974. Our 1972, 1973, and 1974 reports are contained 
3 in Volume 11, Chapter 2, Volume 26, Chapter 3 and 
a4 Volume 31, Chapter 3 of the Biological Report Series, 
25 respectively. 
26 Ground surveys of the 
27 terrestrial bird populations were begun in 1972, using 
28 the transect method, a6 selected sites roughly fifty 
29 miles eS dveiasong the proposed routes. The results of 
30 these surveys are incorporated in Volume 12, Chapter 


2, of the Biological Report Series. Such surveys were 
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1 

‘ continued and extended in 1973 and 1974, to a total 

: of more than forty sites, in order to obtain readinas 

J at the same sites in different years and to obtain | 
: statistically satisfactory samples of the principal | 
a | habitats. Our 1973 studies are reported in Volume 29, | 
; Chapter 3 of the Biological Report Series and the sete 
| of our 1974 studies have been supplied to Arctic Gas. 

é I should add that they now appear in Volume 31, 
ic Chapteryleofathe Biological. Report,Series. 
aq ee OR G5 ground surveys 
ia were extended to include the Cross-Delta alternative 
a route and the proposed Fort Simpson re-alignment Souee 
e Results of these surveys are in final preparation. 
- As part of the inter- 
a disciplinary studies undertaken in the boreal forest 

4 at Chick Lake in the Northwest Territories in 1973, | 
=a 1974 and 1975, LGL has made a comparative study of the | 
ue results of the transect and plot methods of obtaining 
bird population indices with useful results. We have 
ot submitted such results from 1973 and 1974 to Arctic 

- Gas and the results from 1975 are in final preparation. 
a4 Bird migration studies 

ai were also undertaken in the Makcenzie Region. Spring 
25. migration was studied in the upper Mackenzie Valley in 
a May, 1972, and the results are reported in Volume 13, 

~ Chapter 1 of the Biological Report Series. Spring 

a migration was again studied in the central and upper 

36 Mackenzie Valley in April and May, 1973, and the result 


are reported in Volume 28, Chapter 2 of the Biological 
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bs 
5 Report Series. Autumn migration through the same 
| region was studied in 1972 and the results of that 
j study are contained in Volume 13, Chapter 2 of the 
6 Biological Report Series. One important point | 
P established by these studies was that in spring, | 
7 waterfowl tend to follow closely the Mackenzie River 
3 which opens before the adjacent icebound lakes, and ss 
9 make considerable use of the islands in the lower | 
10 river for feeding, nesting and mating. By contrast, 
il in autumn the lakes are still open and provide good 
12 food sources; in consequence, they are extensively 
13 used by migrating waterfowl. 
14 | This concludes my review | 
15 of the baseline ornithological studies conducted to | 
16 date. Now I should like to describe the disturbance | 
| 


the rationale underlying our approach to the bird 


7 studies that we have conducted. 

13 I should first explain 

ig 

30 Gdisturbance studies. We reviewed the literature, but 
21 could find no reference to comparable disturbance stu- 
52 dies. Therefore, we had to devise our own techniques 
53 for experiments to be conducted under field conditions. 
24 We considered the types of disturbances likely to 

35 arise from the construction and operation of a gas 

36 | pipeline and divided them into three categories: 

27 1. human presence and 

28 activity; 

39 2fSVatroeraf E“activity; “and, 
30 3. noise, such as 


| would arise from the operation of a compressor station 
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or from construction equipment and machinery. 

Nearly all our experi- 
mental disturbance studies took place on the Yukon 
North Slope. . 

The first such study 
related to human presence and activity was conducted in 
1972 at a camp on the Firth River in the Yukon Terri- 
tory where about 20 people were working and there was 
a good deal of activity. Three experimental plots 
were laid out on the dry tussock tundra close to camp 
and similar control plots were laid out some distance 
away. A study of breeding bird populations and reprod- 
uctive success was made on both series of plots and the 
results compared. The Lapland longspur was the only 
species present in sufficient numbers to provide an 
acceptably large statistical sample. There proved to 
be no statistically significant difference in the 
number of pairs of longspurs nesting in the two series 
of plots, but the reproductive success on the experimen 
tal plots was lower to a marginally significant degree 
compared to the control plots. The report of this ex- 
periment appears as part of Chapter 3, Volume 14 of the 
Biological Report Series. 

In 1972, we also conducte 
a combined human and aircraft disturbance studies of 
nesting birds on the Barrier Beach. The presence of 
humans affected incubating behaviour and could have 
adversely affect reproductive results if carried on for 
any length of time. Results of this study were reporte 


in Volume 14, Chapter 4 of the Biological Report Series. 
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A number of different types 





of aircraft disturbance studies have also been 
carried out. 
i i772, 7am auecerare disture » fj 
bance study was carried out at the Firth River Camp | 
in parallel with the human disturbance study and the | 
results were similar. Helicopters were regularly 
flown over experimental plots at low levels and the num 
ber of breeding pairs and reproductive success was com- 
pared with findings on the control plots. Again, the | 
Lapland longspur was the only species present in 
sufficient numbers for a statistical analysis. The 
number of breeding pairs of longspur was not Statistica 
lly different between experimental and control plots, 
but the lower reproductive success on the experimental | 
plots was tee 1 Ty Significant. 


THE COMMISSIONER: Excuse me, 





Dr. Gunn, that is the second time-- 
A Yes Sir. 


Q --You used that 


expression "marginally significant". You used it befor 
A Yes sir. 
Q In relation to the 


study of the breeding near that camp. 

A Rignt. Would you like 
me to explain what I mean by "marginally significant"? 
It's really an accepted way of describing the results 
as obtained on a percentage basis statistically, and 
it's a matter Of probability. If your results give 


you figures which indicate that say such results could 
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be obtained by chance only once in 100 times, you 
would consider that to be quite Significant or just 
Significant. But if results indicate that by chance 
such a result could be obtained say once in.20 times, 
then it begins to be not quite so certain and I would 
classify that as marginally significant. There is a 
probable significance, but because it could happen 
by chance say once in 20 times, then it's not as 
positively significant as if it were only once in 
100 times. 

So in this case the results 
that we got were such that it could have arisen by 
chance say once in 20 times and we think it significant 


but we put the word "marginally" in there because there 


is a possibility that simply by pure chance it might 





have happened. 

O I understand that last 
sentence or two, but the numbers confused me. Well, 
let's get this straight, Li *we ‘can. You Said that 
the reproductive success of the experimental plots 
was lower than on the control plots. 

A Yes. 

Q Now, you didn't feel 
that you could ascribe that to chance, the probability 
was that it was owing to the disturbance factor but 
it might have been something that occurred by chance. 
That's essentially what it means? 

A Yes sir, that is true, 
and the possibility that it might have occurred by 


dance was a once in 20 times. If it had only been once 
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in 100 times, then we would have considered it to 

be highly significant, or more than 100 times. 

Q You know that I follow 
you until you use "Significant to something to the 
chance that seems most insignificant." That's what is 
throwing me off here,. 

A It's the converse, sir, 
that if through chance it occurs only once in 100 
times, then if that number comesfip through the 
experiment we consider it highly likely that the 
result was caused by disturbance. 

Q I'm with you, all right, 
I follow you. Carry on. 

A Ale ei Ohi Ss Lies 

vee CRAP SONER: pretending 
they understand. 

MR. MARSHALL: Some of us 
get up earlier than others, eh. 

A Those last results were 
reported in Chapter 3, Volume 14 of the Biological 
Report series. A re-reading of these plots by the 
transect method in 1973 gave some indication of 
persistence of effect in terms of relatively lower 
numbers of pairs of longspurs on the experimental plots 
in the following year as is reported in Volume 26, 
Chapter 4, of the Biological Report series. 

In the Barrier Beach 
experiment of 1972 on nesting birds, aircraft over- 


flights producéd the following results: Helicopters 
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(at 1,000 feet) were more disturbing to birds than 
fixed-wing aircraft (accordingly, I would prefer that 


where possible fixed-wing aircraft be used rather than | 


helicopters); non-incubating birds showed a greater in-+ 





tolerance than incubating birds; black brant, glaucous 


gulls and Arctic terns were clearly affected, but 


incubating common eiders less obviously so. The 
stgnificancé of that, sir, I think, is that if the piras 
were sitting on eggs and incubating, they were less | 
likely to leave them than if they were not sitting | 
on eggs. The results of this study are reported in 
Volume 14, Chapter 4 of the Biological Report series. 
ine Qune of 1972a light 
aircraft on floats was used to disturb waterfowl on 


a small lake and a large lake on the Yukon North Slope.| 


The results of these studies are contained in Volume 





14, Chapter 1 of the Biological Report series. Similar+ 
| 
ly, we conducted a study on a lake near Inuvik in the 


Northwest Territories, that 1s used as’ a base for float| 


planes. This is reported in Volume 14, Chapter 6 of the | 





Biological Report series. These studies showed that 
some water birds evidenced a tolerance to float plane | 
traffic, while others did not. 
The effects of aircraft dis- 

turbance on moulting sea ducks were examined at Her- 
schel Island, Yukon Territory, in August of 1972 and 
meters 


13. Helicopter overfilights at 100/(330 feet) caused 


an immediate but apparently non-persistent effect. 





Overflights at 300 meters (1, 000 feet) did not appear | 
| 
| 


to disturb the sea ducks. They were not driven from the 
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L area in either case. The results of our studies are 
Za published in Volume 14, Chapter 5, and Volume 29, 


3 Chapter 2 of the Biological Report series. 
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1 

5 The effects of disturbance 

3 of flocks of snow geese by aircraft were examined on 

4 the North Slope in 1972 and 1973. Snow geese were 

5 found to be fairly sensitive to the presence of aircraft, 
6 showing evidence of disturbance by flushing at a mean 

7 distance of 1.6 miles from small aircraft, 2.5 miles 
8 from large aircraft, and 2.3 miles from small heli- 

9 copters. In terms of aircraft altitudes, geese were | 
10 observed to flush in repsonse to aircraft altitudes 
spall of 8000 to 10,000 feet, the maximum height at which 
12 the plane was flown. Deliberate hazing of flocks in 
i an area approximately five miles by ten miles cleared 
14 out the geese in about fifteen minutes. The results of 
15 our 1972 study are published in Volume 14, Chapter 7 | 
16 and of our 1973 study in Volume 27, Chapter 2 in the | 
VEZ, Biological Report Series. | 
18 The study in 1973 determined | 
19 that undisturbed snow geese spent 57% of daylight hours 
20 feeding. For juveniles this was 65 to 70%. Geese 


flushed farther from ehlicopters than light fixed-wing 
aircraft. Experimental flights at both two-hour and one- 
half hour intervals indicated some partial accommodatio 
to frequency. Disturbance from existing aircraft 

traffic in 1973 averaged 0.25 flights per daylight hour. 
Analysis of our data on rates of disturbance and the 
acquisition of energy reserves by juvenile geese in- 
dicate that a potentially severe problem could arise if 
the rate of aircraft flights were allowed to rise to 0.5 
flights per hour, Biological Report Series, Volume 27, | 


Chapter 2. 
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The results of the snow goose 


experiments in 1972 led to a study in 1973 of the 


bioenergetics of snow geese on the North Slope during 


the autumn staging period, August 15 to September 30. 


During an average stay of eighteen days, geese increase 


their body weights in the range of 9 to 23% and their 


fat reserves from 45% in adult males to 117% in 


juvenile females. This is reported in Volume 27, 


Chapter 4 of the Biological Report Series. This study 


indicated the importance of the staging area to snow 


geese in their preparation for the long migration 


southward. In 1975, however, our studies indicated ae 


because of an early snowfall, snow geese were able to 


make very little use of the North Slope and remained 


principally in the Mackenzie Delta. 


Another aircraft disturbance-- 


THE COMMISSIONER: That is 
they used the Mackenzie Delta as their staging area 
before heading south? 

A Yes, Sir. 

THE COMMISSIONER: Yes. 

A ride eter On 


September 5, there was a snowfall that left four or 


five inches on the North Slope and they largely withdre 


to the Mackenzie Delta. 

MR. MARSHALL: Dr. Gunn, 
perhaps you could just give some detail as to where 
in the Mackenzie Delta they concentrated in 1975? 


A In 1975, there was also 


sno 


| 
| 
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1 
2 on the outer fringes of the outer delta and the snow 
about 

3 geese,and there are/350,000 of them, tended to con- 

4 centrate in a band across the more southernly parts 
5 of the outer delta from Shallow Bay in the west across 
6 to Kittigazuit Bay in the east. The band across there, | 
7 which was not all snow-covered, there were still green 
8 areas open, they stayed out of the forested area to the 
9 south, the inner delta, but they were in a band across 
10 the outer delta. 
ll THE COMMISSIONER: About | 
12 350,000 of them? 
13 | A Yes, sir. 
14 THE COMMISSIONER: And are 
15 you familar with the route that Arctic Gas proposes to 
16 take across the mouth of the delta? 
17 A Yes, sir. 

18 THE COMMISSIONER: Where were 
19 they in relation to that route? 
20 | A They were very close to it, 
2a. sir, on both sides of that route. 
22 Another aircraft disturbance 
ve} study was begun in 1974 with the commencement of two to 
24 three year study of diurnal raptors, golden eagle rough 
25 legged hawk and peregrine falcon, with specific emphasi 
26 | on gyrfalcons that nest on the North Slope of the Yukon 
24 Territory. We have also surveyed the North Slope in 

28 cooperation with the Canadian Wildlife Service for 

29 occupancy and productivity of gyrfalcons. Gyrfalcons, 


30 although rare, are not endangered but are closely 
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related to the rare and endangered peregrine falcons 
whose few remaining active nest sites in North America 
include a small number in the Alaskan and Yukon North 
Slope and Mackenzie Valley regions. By extrapolation, 
it is hoped that what is learned about the aircraft 
disturbance thesholds of gyrfalcons can also be applied 
to the peregrine flacon and other nesting raptors such 
as the golden eagle. In 1974, it was found that 
helicopter passes at 500 feet altitude caused in- 
cubating birds to leave their nests even at low tem- 
peratures in March and April. At 1000 feet, birds 
remained on the nest but showed indications of stress. 
The study was continued in 1975 with particular emphasi 
on finding height and distance disturbance thresholds. 
The results of our 1974 study of raptors have been 


supplied to Arctic Gas,and I should say that they are 





now reported in Volume 30, Chapter II of the Biological 
Report Series. Preliminary results from 1975 indicate 
that overflights at 2000 feet above ground level are 
above the threshold of visible disturbance. 

In our noise disturbance studies, 
we used gas compressor sound simulators designed to 
reproduce frequencies and intensities of sound develope 
by a 20,000 horsepower gas compressor station. Our 
first experiment was carried out near the Babbage River 
Yukon Territory, “in June of 1972.” We set up the ‘sound 
simulator and established experimental bird plots in 
the immediate vicinity. At some distance, we also set 


up control plots. The sound was run continuously through 
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the nesting period and censuses of the birds nesting in 
all plots were taken and dovinauede The Lapland 
longspur was the only species present in sufficient 
numbers to provide a statistical Boned com, There 

was no significant statistical difference in the number 
and reproductive success of this species between the 
experimental and control plots. The results of this 
study are reported in Volume 14, Chapter. 2 of the 
Biological Report Series. 

In September 1972, the sound 
simulator was set up in the vicinity of Komakuk Beach, 
Yukon Territory, in an area frequented by flocks of 
snow geese. Decoys were set out within the range of 
the sound simulator to attract geese. The behaviour 
of geese was studied when the sound simulator was operating 
and when it was not operating. It was found that goose| 
flocks did not feed any closer than 1.5 miles from the 
simulator when operating, and birds flying over the 
simulator were frequently diverted from their course 
by as much as 90 degrees or greater. This study was 


reported in Volume 14, Chapter 8 of the Biological 


A similar study was conducted 
in August and September of 1973 in the same area. In 
this experiment, and in the 1972 experiment, the sound 
simulator was only operating at about half of, its 
maximum volume. During the period of this experiment, 
feeding flocks of geese approached no closer than half 


Report Series. 
a mile to the simulator's north side where the sound 
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was most intense. Flocks flying overhead were also 


NO 


3 diverted but in this case considerably less than 90 


4 degrees. 
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2 From these last two experiments it idevident that 

3 geese are unlikely to land and feed within about 1.5 

4 miles of a gaS compressor station and that they may 

5 be diverted while in flight, but their passage across 

6 the area of a gas compressor station will not be pre- 


vented. Results of this study were reported in Volume 
27, Chapter 3 of the Biological Report Series. 
From the results of our 


surveys and experimental studies, we have been able to 





identify some sixteen ornighologically sensitive areas 
12 along or close to the proposed prime route or primary 
2 alternatives to the route between Prudhoe Bay and nor- 
14 thern Alberta. 

we Dealing with these by re-: 
16 Gronyo. wie attempt to delineate the area, and state 

le} the type of birds involved and the relevant period of the 
18 vyauer 

19 Beginning with the por- 

20 tion of the Prime Route between Prudhoe Bay and 

eye) Mackenzie Delta, the following five areas are consid- 

>> ered ornithologically sensitive at certain times of 

23 year: 

24 le **Beaulort, Seavcoasc; 

25 including bays, spits, lagoons and barrier islands; 

Ss used by large numbers of migratory, breeding and 

a3 moulting waterfowl, other water birds, and shorebirds; 
28 between May and October. 

29 2. Wet sedge tundra 


30 extending east and south from Prudhoe Bay for a dis- 
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tance of about 50 miles; an important breedina area 





for shorebirds and some water birds, from the end of 
May to the end of September. 

3. Willow Prakers bor- 
dering northward flowing rivers on the North Slope 
between Prodhoe Bay and the Mackenzie Delta; used as 
wintering areas by ptarmigan from November to April. 

4, Major portions of the 
North Slope eastward from the Canning River to the 
Mackenzie Delta; used by snow geese from mid-to-late 
August until late September, occasionally until 
mid-October. 

5. Certain steep valley 
slopes and promontories along the foothills of the 
British mountains from the Alaskan border to the 


Mackenzie Delta; used as nesting sites by gyrfalcons 





(March to July) and other raptors from May to August. 
Along the Interior | 
Alternative route, there are two areas notably sensi- | 
tive: | 
1. Steep valley slopes 
of the Canning River, used as nest-sites by gyrfalcons 
from March to July, peregrine falcons and other raptors 
from May to August. 
2.« withe Old Crow, Bhats, 
an important staging and breeding area for waterfowl. 
The whole of the Mack- 
enzie Delta is ornithologically sensitive; the outer 


delta is a staging and breeding area for whistling 
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swans, three species of geese, and other water- 
related birds such as sandhill cranes from mid-May to 
October; the inner delta is a prime staging, breeding 
and menting es for ducks, shorebirds Son end birds. 
Southward along the Prime 
Route up the Mackenzie Valley, sensitive areas are more 
restricted and are made up chiefly of two types -- 
those involving raptor nest-sites, and those involving 
staging and nesting sites for waterfowl. 


There are nest-sites of 


the endangered peregrine falcon and other raptors along 
the proposed Prime Route in the Campbell Hills and in 
the vicinity of the Arctic Red River, and also in the 
Norman Range and (probably) the McConnel Range of the 
Franklin Mountains. Of these, it is known that at 


least 11 lie within 3 miles of the proposed route. 


On the Mackenzie River, 





the islands and sandbars from Arctic Red River south 
to Wrigley are key resting and copulating sites for 
migrating swans, geese, ducks and shorebirds in spring 
in May and June. | 

Two clusters of small to 
medium-sized lakes north and south of Norman Wells and 
another about 30 miles southeast of Fort Simpson are 
productive nesting and important moulting sites for 
waterfowl. 

In general, there are 
three principal methods of avoiding or mitigating 


impacts on these ornithologically sensitive areas 
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1 

5 during the construction and operation of a gas 

3 pipeline. One is through design and control of metho- 

4 dology. The second is through selective timing, parti- 

5 cularly through the various phases of construction. 

Fs The third is through spatial adjustment of the routing, 

7 the supporting facilities and the associated activities). 

3 LGL's numerous recom- 

9 mendations to Northern Engineering Services and Arctic 
10 Gas incorporate aspects of all three of these methods. 
il For methodology, the 
12 principle is to construct and operate the pipeline in 
13 a manner that will cause the least short-term and long- 
14 term disturbance to the existing environment. Often | 
15 this may not be the easiest or cheapest or most ee a 
16 forward way, but in our view it is the way that will | 
17 produce the best results for ourselves and for other 
18 living things, birds included. 

19 Because most bird activi- 
20 ties and distribution are highly seasonal, selective 
21 timing is usually the most practical approach to 


accommodation, and basically this means recommending 
that as much of the activity as possible be undertaken 
during the winter months when most birds are absent 
from the region. 

Of the remaining 
activities that must be carried on during the summer 
months, many are of the type that could have detri- 
mental effects on bird populations of certain sensitive 
species and in certain sensitive locations of major 


importance to birds, as mentioned above. As means of 
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avoidance or mitigation, we are now left with spatial 
adjustments in the routing or location of facilities 
or in operational techniques such as the control of 
aircraft flight plans. These adjustments could range 
all the way from selection of one alternative routing 
over another, through minor adjustments in location of 
facilities or pipeline routing, to control of routing 
and eat ic Me me era ee flights and ship movements. 


Let me now give some 





examples. In describing our disturbance experiments, 


we mentioned three principal forms: human presence, 


noise and aircraft. 

In our view, human pres- 
ence is one of the most serious causes of disturbance | 
to birds, and one to which some birds will accommodate 
very Seyi if at all. In winter, when most birds 


are absent, there is little concern except in the spe- 





cial cases of ptarmigan overwintering in willows of | 
stream valleys and of gyrfalcon nest-sites, which begin| 


to be occupied as early as February. From May through 
| 


October, however, especially on the tundra with its 





high visibility, human presence should*be as incons- 


picuous and infrequent as possible. Personnel working 





on staging and facility sites should confine themselves 
to those sites and not go wandering over the country- 
side. In pee en ee the coastal spits and barrier 
beaches of the North Slope should be avoided. 

We believe that most 


| 
birds will accommodate fairly well to most types of 
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noise likely to be associated with construction. In 
the case of gas compressor stations, a special effort | 
should be made to attenuate their sounds in areas on 
the North Slope and the Mackenzie Delta at.locations 
frequented by geese and swans. We have tentatively 

set a maximum level of 50dB on the A scale at a dis- 
tance of 1000 feet as being acceptable. If in practice|, 


this level turns out to be say, 56dBA at 1000 feet, | 


this simply means that the disturbance area might have 


a radius of 2 or 2 1/2 miles, instead of about 1 1/2 
| miles. 
Three of these stations - 
compressor stations -- CA-03, CA-05, and CA-06, have 


been located in areas known to support concentrations 
of snow geese during the fall staging period. Two of 
these are also close to small clusters of rare and en- 
dangered raptor sites. We have recommended shifts in 
location for these stations to mitigate the probable 
disturbance. A similar situation exists with respect 
to rare and endangered peregrine falcon nest-sites 

on the slopes of the Norman Range close to compressor 


Sites and valve stations. 
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At one time we were consider- 

; ably concerned about the chronic hazard to migrating 

; birds presented by antennae and communication towers, 

j some of which were designed to exceed 300 feet. This 

; was especially true for those planned for the Mackenzie 
: Valley and the tundra and Beauford Sea coast. However. 
: we have been given to understand that a satellite com- 
4 munication system is now planned to take the place of 

: the conventional system requiring towers. 
= Because of the known sensiti- 
ie vity of raptors, waterfowl and other birds to fixed win 
2 aircraft and helicopters, we have made detailed recom- 
7 mendations regarding aircraft routing, altitudes and 
ef frequency of flights in the vicinity of areas of 
a concern, such as the bald eagle nesting lakes near the | 
i 60th Parallel, the islands in the lower Mackenzie, 
“4 known raptor nest-sites along the route, the Mackenzie 
a Delta, the North Slope, and the Beaufort Sea Coast. 
19 


Perhaps most interesting and of greatest concern is 

the effect of passing aircraft on snow geese during 

the staging period on the North Slope from mid-August 
to early October. During this period, we have calcula- 
ted the present air traffic overflying goose flocks as 
0.25 flights per hour. From our observations of their 
behaviour and a physiological study of their energy 

requirements, we have calculated that a potentially 

| serious impact could aon in juvenile geese if this 
rate were eteved to increase to 0.5 flights per hour. 


This could come about through a combination of reduced 


feeding time and increased energy consumption as a result 
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of disturbance. We have therefore recommended that 


30) 
| 
flight frequency be limited in this period to 0.25 
flights per hour, but this is a matter that would 
have to be controlled by the Ministry of Transport and | 
the U.S. Federal Aviation Administration rather than 
Simply by Arctic Gas. 

Our recommendation for min imum| 
aUGLCUdeS tor aircrart activity over ornithologically | 
sensitive areas is 2,000 feet above ground level but 
even this height is insufficient to prevent disturbance 
of geese and spacing of flights will be required to 
mMitigte disturbance. 

I would now like to conclude 
by making a few comments on our preferences and 
recommendations regarding alternate routes. | 

We had no preference in regard! 


to the alternatives on the east and west sides of the 





Mackenzie River, and we prefer the Fort Simpson by-pass | 

to the previous prime route section, so that no problem) 

has arisen there in either case. On the other hand, 

we expect that our ornithological recommendations 

of the interior alternative route over the prime 

coastal route may run against the grain of engineering 

and economic and other environm atal preference. 
Ornithologically, the choice | 

between the interior alternative and the coastal route | 

boiled down to a very few factors. On the interior | 

route the principal concern has to do with about 15 


important raptor nest sites, two or three of them being 


peregrine falcon n ests, chiefly in the Canning Valley 
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in Alaska, and all within three miles of the proposed 


route. Because of the topography, little accommodation 
can be afforded through minor route changes. Plans 
call for two winters and two summers of pone eruceion 
in the Alaskan sector and so these nest-sites would 
be subject to considerable disturbance for two nesting 
Seasons, perhaps causing some birds to desert the nest 
or young. Other ornithological concerns along -- I had 
to change that word "environmental" to "ornithological" 
-- concerns along the interior alternative are relatively 
minor, but it also has the advantage of avoiding the 
Mackenzie Delta. 

There are 10 or 12 important 


raptor nest-sites, two or three of them of a rare 


and endangered species, peregrine falcon, along the 





prime coastal routes, but they should receive less 


disturbance because pipe-laying would take place during 





one winter. some summer activities: in their vicinity 
are to be expected, however. The principal» ornithologica 
concern on this section of the prime route is the 
possibility of any factor or combination of factors 

that would have a detrimental effect on the viability 
of the Beaufort Sea coast as a multi-purpose facility fo 
birds. Our idea of the worst possible ornithological 
scenario that could arise from pipeline activity would 
be serious, prolonged environmental damage to this 
ecosystem. We are aware that such a possibility is 
remote, but because it cannot be entirely discounted, 

we prefer to go with the more probable but more 


limited hazards of the interior alternative. 
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Dr. Gunn. 
A Yes sir. 
Q When you're talking 
about the Beaufott Sea coast, you're talking about 


the Prudhoe Bay right over to and including the 


THE COMMISSIONER: Excuse me, 
Mackenzie Delta, is that -- 


A No sir, in this context 


we are covering it to the western edge of the Mackenzie 





Delta, yes. 

Q Dr. Livingston gave 
evidence in the overview days of the hearings and his 
concern appeared to be identical, though not as 
elaborately articulated as your own now. I gather 


you are a colleague of his, from what you say. 


A Yes sir, he used to 
be a partner in our firm. 

Q Oh, I see. Carry "on 

A ALL -elehita,. Gar: 


interior alternative route, we believe it is possible 
to build the proposed gas pipeline along the prime 
route --, and by this I mean: the old prime 

route -- without serious long-term damage to bird 
populations, but only if our recommendations are care- 
fully followed and that particular cate is taken to 
avoid pollution along the Beaufort Sea coast. I have 
examined the DINA Northern Pipeline Guidelines, and the 
applicable N.E.B. regulations, and from the perspective 


In sum, while we prefer the 
of my discipline, I think the pipeline can be built to 
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conform with thei® intent. 

or Dr. Gunn, I believe you 
have some slides you would like to present now. 

A Yes sir, if you wish I 
have some slides I can show, it will take about ten 
minutes. 

9) Yes, certainly. Just 
before you do that, the -- you packed a great deal 
into these pages and it's certainly all, I think ae 
very interested in the subject. Just looking at your 
very last paragraph here, the reason that you woul 


prefer that they go through the interior of Alaska and 


the interior of the Yukon is because you want them to 


stay away from the coast. iets = 
A Yes sir. 
(a) And that's because the 


coast is the nesting ground for many species and 





the staging ground for the snow geese, that come from 
the Arctic Islands. 


A The slope is a staging 


and early October. The coast itself is a migration 
route, a two-way migration route. Some birds travel 
from west to east, some from east to west, both in 
spring and fall. Birds nest along the coast and they 
also use it as moulting areas and stagng areas 
preparatory to migration. 

Q Now, there's two things 
you might just think about, and as I say, deal with 


ground for the snow geese in fall between mid-August 
them later in the week as Mr. Marshall suggested, or 
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not at all if you don't wish to; but the one is that 
the prime route that Arctic Gas now wants to build 
a pipeline along is a route that goes along the North 
Slope of the Yukon, and then across the muth of the 
Mackenzie Delta. You're familiar with the route? 

A Yes sir. 

Q So that given that prime 
route, you may want to indicate or you may not want to, 
bit tf you do I"d appreciate it; wiether that alters 
your opinion you've expressed in the last paragraph. 

A The result of our 
study this year, sir, they haven't been completely 
analyzed but from what I know now, I have serious 
reservations about the cross-delta route. 


Q All right. Now the other 


thing that concerns me, and I talked about this last 





hight, is that,for example the present rate of over- | 
flights on the North Slope is 0.25 per hour. I think 
you said that. 

A Yes, they are. Those 
figures were taken at the time of year when the 
snow geese were on the slope, that is mid-August to -- 


the end of September. 
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©) Now, what concerns me 
is this. You said that your recommendation was that 
overflights should be kept during that period of the 
year at that level. | 

A Yes. 

Q That if they doubled, 
that is if the frequency of flights doubled from .25 
to .5 per hour,tnere could well be serious disturbance. 

A Yes. 

QO I think that's what 
you said. Now, if all that there were proposed, if 
all that were going to happen on the north coast were 
simply the building of this gas pipeline, I suppose | 
that the Minister of Transport and so on and so forth 
could restrict flights but what concerns me and I think 


should concern all of us is that Mr. Blair, the 





President of Foothills said that the -- if you build 
a pipeline, you get enhanced oil and gas exploration 
activity which seems logical. 

So you would then 
concievably have enhanced oil and gas exploration 
activity on the north coast and much greater use of 
aircraft and you might control the whole situation with 
a gas pipeline and then find afterwards that you were 
running into difficulties because of enhanced oil and 
gas exploration activity and then, of course, you | 
might at some time in the future face the second gas 
pipeline or an oil pipeline. 


Well, you don't have to 
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deal with those questions now and you don't have to 
later on if you don't wish to but what concerns me is 
that you have done an obviously an extremely thorough 
analysis in relation to the gas pipeline but none of us 
should treat the gas pipeline as if that was something 
that could be allowed to occur and nothing occur 
thereafter. That's -- you see the problem -- and 
you Mront wish to thank about’ 1e. 

A Yes, sir. Well, the 
same results and principles will apply in my view as 


it's necessary to maintain spacing of flights and to, 


is only the period from mid-Augustto early October and 
whatever happens up there, I feel that for the safety 
of the geese that the intensities of flight need to 
be kept to that maximum. 


not to allow it to increase to the .5 level but this 
| 
| 
| 
| 
QO Yes, oh I quite understanf 
and it's not just a case of limiting -- of making 
sure we don't limit our consideration simply to the 
gas pipeline -- to make sure we don't limit -1t) Simply 
to birds because someone is on this panel, I suspect, 
is going to say well, earlier in the year, from the 
beginning of May to mid-June, you can't have any 
overflights over the North Slope in excess of a certain 
| frequency because the caribou are calving. 
At any rate, let's go 
ahead and have the ate. 
| A Tipe mats ea ee aL 
come down there and work the projector. I don't cover 


the whole subject but I do illustrate a few of the 
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points I am talking about. 

Most of Our WOrk, Sir, 
entails standing at one point watching birds go by or 
watching their behaviour or alternatively walking along 
certain preselected routes to see what birds are there. 

This stalwart fellow is 
Standing at a vantage point near Norman Wells watchin 
spring migration, watching birds go over such as these 
snowgeese coming north in the spring and of course, 
most of the traffic is much lower down the water fowl 
and other birds are going past him at lower levels. 

This is a typical camp- 
site on the North Slope with our little group of tents 
in the foreground there. And from there, we have done 
transects to see what birds are there at that time of 
the year. 

Here we are walking acros 
the tussock tundra. And birds that commonly turn up 
are birds such as this rock ptarmiaqan, and golden plover, 
and this is the Lapland longspur that Italked about, 

a small songbird that is very common in that area. 

Where willows begin to 
take on a shrubby experience, there is another kind of 
ptarmigan there, the willow ptarmigan, it is one of 
the common birds on the tundra. 

The lakes of the tundra 
area are occupied by birds such as these Arctic loons 
as soon as the ice goes off. This is a northern 
phalarope commonly found there in summer. It's a type 


of shorebird. 
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And there are many sand- 
pipers such as this semi-palmated sandpiper and this 
stilt sandpiper, a little larger. And there are three 


types of jaeger there. Jaeger is a relative of the 





gulls .sorli 4164 ayipredatorinh This, ue) dhe, dongs tadled 
jaeger. 

As we look at these 
lekes tand studied their productivity, we found that 
lakes such as this with steep banks and not much 


vegetation along the edge with rather straight edges 


were much less productive for birds than lakes such as 


these with gentle slopes and streams coming in or 





leaving and vegetation along the edge. 
The vegetation along the 
edge is important for many young birds such as these 


vend swansian The sbarni en beaches, as I mentioned | 





were also important to birds, particularly as they 
provide sheltered lagoons and here in the bottom 
right-hand corner, you see some water fowl <vesting..and 
sheltering on the edge protected from the ice out in the 
Beaufort Sea. | 


Here again, near Herschel 





Island are some old squaw ducks, some of them, many 





thousands that spend part of the summer there, adi | 
in the sheltered areas. | 
White- fronted geese 


move along the Beaufort Sea coast in considerable 


numbers and here are Brant geese, feeding on an islet 





at Demarcation Bay. 












s@ VIIKM Or5 erent bad ae 
ie Sas teqiabase ‘bedaml sa~tmon ate 




























wm Sw re 
7 | gears ets eteds baa haiaket the oissit 5. «req ke 
toy af3 to pv itaiog & ak xepeet saranls ach 7 
; af 6G? 
+‘ belist-piol edt ef etd? .10tehe1tq & ek SE. Datiee 


seen? t6 Aaool ow eA ; 
4 ila Coe 

od. Jena Bawot ew ,ytivitouboiq steeds bstbuse Bas aaxtet 
doom torn bos exnsd asete dtiw etd+ e6 dome eextel 


eephe jnoisuze iusdiss diiw spbs edt oaois noksestopsev 


IO mil paLwmoo emseite bisa esqoie salinsp dAstiw seats 


.9phs adit paolse moltsteresy bas onivesl 


an 
rn). woe 


sian | 


| 26 tinue a@edal neris ehrtid rot evitouwborg sael foum exew 
| Sit prola molissonsv olT 

| . 

i 


: ; 
aN Why S Bag 


seats a6 Nove abxid pnavoy ynsm 16? snsdyogmi eb epbs 


; en 
ne 


) benoisnem I es ,esdosed teitisd sefT .answe treoy 


a 


yous es yitsalusigisq ,ebsid of Jtossxogml oels stew 
nostod efit at sted Bas enoopsl Bberedlada shivor 

Dis onitass [wot setaw omen eee voy ,1z9m710>5 brted-sipix 
#2 wi jue soi sft mort betostorq opbs aft no pniusgisde 


-592 ¢rotvses& 


lefibeisH xsen ,nisps os eH 





| yism ,medtt to emoe ,adtoub wseupe Slo emer 6x5 baslel 

| _ 
jenistivuom ,s19d3 rome oft Yo txsg bneqa tefd ebrsetions © lee 
| mae can 


-889%5 beresiora ett ot tw ¢ 


seesp Ostinor-sridw 


‘4 


eldstebienos nt tesoo 692 drolyses edd, “eos 


dort 5 m0 pnibest ,sasep sae3e 925 oro bas #3 
ip? rd 


-y8@ olssoasmed 
7 fe de nea 
~ 












la 





> 
7 +i 0s 
: 


40 


ALLWEST REPORTING L-TD. 13439 
AUPNABY 2. B.C. 























Hemstock, Dabbs, McCart, Gunn, 


Jakimchuk, Banfield--In Chief | 





Other birds along the edge of 
the Arctic include the Arctic tern which comes all the | 
way from the Antarctic to nest up here in the summer. | 

And the snow eee another 
small songbird which I link with the Lapland longspur. 
These are the two of the more common songbirds in the 
Arctic and they nest in the bits of flotsam jetsam 


along the beaches. 





Up in the mountains, 


we had a look at these areas as we said in the Brooks | 





Range in the British Mountains. There are not a great 
many birds there. One of the common small birds is thi 
pivot found through the mountains and we mentioned the 

raptors that nest on the cliff slopes in the 
mountainous areas,in the rocky outcrops,not only alonad 
the Brooks Range and the British Mountains, but down 
through the or up the Mackenzie Valley. 

This is a peregrine 
falcon and as you can see, it is a picture of a captive 
bird but it shows the bird very well. 

This is the gyr falcon 
that we studied in some detail. And here is our falcon 
specialist using his tent as a blind to study their 
behaviour for long periods of time and he was up there 
starting as early as February doing that in forty below 
weather. Already at that time, the gyr falcons are 
starting to use their nest ledges. 

Here he is putting bands 


on young gyr falcons at a time when their sufficiently 
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close to fledging this disturbance isn't likely to 
affect the productivity and he is doing that with the 
approval of the Canadian Wildlife Service who supply 
the bands. 

This means that if they 
are encountered later, somewhere on the slope, we'll 


know their origin and we'll know how they disperse 





from the nest-sites. 
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THE COMMISSIONER: I take 


it he climbed up to that. Did he have a rope there? 





A Yes, he lowers himself 
with a rope down -- either climbs up or lowers himself 
down. It's a fairly précarious thing) to do, but the 
Managed to do it quite successfully. it doesn't 


look like a very strong rope but it seemed to get him 


up and down. 





Of course we were also in 
the boreal forest and in places that's dense going, 
in the valleys and the forest and the lakes in the 
boreal forest. The birds there are somewhat different. 
The loons now are the common loon and we come across 
some of the forest owls like this hawk owl, and many 
smaller birds. This is a gray jay or Canada jay or 
whiskeyjack, and they were very interested in what we 


| 


did, so much so in fact that we tended to consider 





them more numerous than they actually were because they 
always turned up to see what we were doing. Then there 
were very many types of perching birds represented here 
by yellow warbler which comes up from Central and 
South America to nest near the forest edges and the 
boreal forest itself. 

AS I mentioned, the islands in 
the Mackenzie River are particularly important to 
waterfowl migrating northward in the spring. This | 


particular shot is of the sny, what they call the sny, 





the back part of the river behind Fort Simpson which is, 


as you know, on an island. It's important to birds 


in the spring and when the barges go down there, by the 
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time they go down the birds have alreay departed, so 





they are unlikely to disturb the birds. The traffic 
we hava to watch is the local traffic just after 
breakup. 

We also looked at birds that 
frequent inhabited areas such as these gulls and ravens 
and in some places even longtailed jaegers. It's 


very important that where there are camps and people: 


| 
| 
| 
j 
| 
| 
congregating that waste disposal is very effective, 
otherwise we get birds coming in from the wild and 
becoming semi-domesticated and scavenging on garbage 
and food scraps and in the long-term becoming more 
numerous than we would want them to be. | 
Now I'd like to show a sequence 
of slides dealing with the tsnew)}goose srtudiiomacrhiss | 


| 


is a pair on their nesting grounds, and they nest -- the 





population that we deal with,nest very largely on Banks 





Island across the Beaufort Sea to the north-east, and | 
after they have nested and the young are able to fly, 
and the adults have moulted, they fly down to the | 
Mackenzie Delta, and some of them directly to the North | 
Slope, and we see a flock here on the North Slope | 
feeding, and the place at which the photograph was | 
taken was less than five miles from the seacoast, 
so you can see that there's quite a narrow 
area in this region between the coast and the mountains 
and the birds have to funnel their way through that | 
westward and then return eastward. 

Here is a flock, some on the 


ground feeding, some leap-frogging forward to establish 
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a new feeding area. The same kind of thing, the birds 


on the yround are alert, you can see their heads are 


up and they are concerned with the photographer's 





presence. 


Some of these flocks can be 
Very Dlg, like Many Of them are. Ths ws a quite 
hypical tlock on the North Glope at that time of year, 


When you look on the ground and see where they've 





been you can find out where they've poked into the 
ground to get the shoots and rizzom,sedges, cotton- 
grass, and in retiring when they vanish they leave 
droppings which act as fertilizer. They are also 
interested in berries. This is at the head of the 
jen tsa crow berry which is a favorite of theirs, 


and this reddish plant is bear berry, it also produces | 





berries and they are favored by the geese. You can | 
tell what they're feeding on. The blue droppings come 
from eating fruit, and the grey droppings from eating 
sedges. You can see here where they have fed intensively 
in areas and pretty well eaten some areas clear. 

Here is an area where a goose 
has been feeding and it's a marked contrast to the 
vegetation around it. In some cases where feeding 
is very intensive, they almost clean off the polygons, 
such as this one. This is a long-distance view 


showing our two sound simulators in the mddle ground 


on the left, pointing ott over the slope and we observe 
the behaviour of geese in the vicnity of these things 
while they were running. 


The cloud overcast is quite 
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typical of that time of year, and presents problems 
to aur Great t. Then we of course also did aircraft 
experiments, watching the effect of overflights on 
flocks such as these. That"s all I have, sir. 

THE COMMISSIONER: Well, thank 
you very much. 

MR. MARSHALL: Could we have 
the morning break at this point? 

THE COMMISSIONER: Yes, I 
guess we might as well. 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 


i 


| 


| 












a 8 3 { y « + | ~ 
roe 1 7 mind vw 


ansidorg atn9e 


otd> ad 
a. big 7 

rq as 58s > on. ; : y st. ° 

FReTO1Ls bib sali 210% et Pol vie 


t 















Fri) etiytitxeve to sete ads idea 





tie, .eved I tis ea’ ‘teeT bueds: es 












ts Bit sa 
-ttoom esa voy iin 


Mosca ,LlowW :ARWOLSSIMMOD FHT 


sven ow bluod :4.AHCHAM .AM 
Sinieg eidt 45 Aserd patatom erly 
Tt ,aeY :A8“OTe2IMMOD gAY wth ti 
-ilow as sAapim sw tes 


(QNTUMIM WIT A HOY CSMAUOLGA BDUTGSZD0R9) 





13445 


| 
ALLWEST REPORTING L-TD. | 


Pere ee sae Banfield, Dabbs, Gunn, BASE AS 

















Jakimchuk, McCart. 
tn Chie . | 


THE COMMISSIONER: We will com 


| 
| 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 


to order again ladies and gentlemen. 


MR. MARSHALL: Mr. Commissioner, 





Mr. Jakimchuk will now present his evidence pertaining 
to mammals. 


MR. JAKIMCHUK: The purpose 


pipeline project in relationetosits erfect™on mammals 
in the areas which would be traversed by the coastal 
pipeline route and the alternative interior route. In 
this regard I have considered the impact of the con- 
struction, operation and maintenance of the proposed 


| 
of my testimony is to discuss the Applicant's proposed 
pipeline and related facilities. 


or the reasons, which I will 


Gevelop; it" 1s my" opinion’ that af the proposed pipeline 
is constructed, operated and maintained in :accordanee 
with the construction and operation and maintenance 


plans contained in Section No.'s 13a and b, they will 


the anticipated impacts will be minor and local in 


| 
| 
| 
| 
have no major adverse impact on mammals in the area and 
nature. 


Our involvement as consultant 
in this project commenced in early 1971. We were 
assigned the responsibility for mammal studies and 
commenced our filed work in March of that year. At that 
time our client was Williams Brothers Canada Ltd., 


predecessors of Northern Engineering Services Company 





Limited, the principal consultants of the Northwest 
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2 | Project Study Group. 

a Our studies were broken down 

4 initially into two functional categories: studies | 
S of the Porcupine Caribou herd and studies of furbearing| 
6 | mammals such as beaver, muskrat, marten and Arctic fox./! 
7 In fact, the scope of our studies have included all 

3 major mammalian taxa: ungulates, carnivores (large 

| and small) and rodents. 

10 | The geographic area of study i 
ret extremely large and was oriented towards characteristic! 
pe of the species of major igmeerance as well as various | 
13 routing alternatives including the coastal route, 
14 interior route and routings along both the east and 
15 west side of the Mackenzie River. In 1972 our studies 
V6 were extended to include proposed routings in north- | 
19 | eastern Alaska and have continued in both Alaska and | 
18 Canada since that time. | 
19 Our initial studies consisted 
20 of baseline surveys of populations and habitats. I | 
oa) will elaborate on the studies and their rationale later 
22 in my testimony. | 
ae) During 1971 and 1972 I was | 
24 | personally involved in establishing study objectives, 
25 | planning research, periodic field inspections, includin 
26 | participation in surveys; data analysis, report writing 
27 and editing. Subsequently my role was more heavily 

28 | oriented to general supervision, editing and planning 
29 | of projects). | 
30] We were able to draw upon the 
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vast experience and expertise of Dr. Frank Banfield, 
advisory consultant to Canadian Arctic Gas from the 

ourser Cf our studies, both for planning of programs 
and review of results and methodology. 


Our initial studies were 





broadly based and not route-specific since we required 
a systematic baseline of mammalian fauna. In addition 
this allowed us to cover areas which, subsequently 


became route alternatives or where route alterations 


were made. Our study objectives were modified over ae 
years as we were able to identify possible interactions 
between mammals and the pipeline routing as changes | 
occurred and as engineering and design information was | 
more completely developed. | 
The study area in the Yukon | 
was extensive, primarily reflecting the wide range of | 
the Porcupine Caribou herd. The area included the steed 
territory north of the Ogilvie Mountains to the coast. 


The study area also included a wide corridor on either 


side of the Mackenzie River in the Northwest perritories 
and corridors along the proposed routings in Alberta 
and “British Columbia. | 
Mammal study areas generally : 
encompassed the home range of animals which could be | 
encountered or the extent of habitat which could be | 
affected during pipeline construction and/or operation. 
Hence, studies of highly ao 


species such as caribou, grizzly bear, and wolves were 


wide ranging. Studies of furbearing mammals were more 
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Banfield, Dabbs, Gunn, Hemstock 
Jakimchuk, McCart. | 
in enver . 


restricted to habitats near pipeline routes. 


Our major objectives were 


LOun-LO1G:? 
1) Gather baseline data on mammal Be sei sesee and 
habitat; 
2) To identify potential interactions between | 
| 


pipeline routing and mannal habitats and 





populations; 

3) To assess the significance of these potential 
interactions, .and; | 
4) To gather sufficient information to make re- | 
| 
commendations regarding scheduling of con- | 
SELUCLION,, LOULInNG yandi mitt galionsoc disturbing 
interactions. 
ae rationale underlying the 

mammal studies was to carry out habitat-oriented 
studies for small mammals such as mice and fur-bearing | 
species such as marten and beaver since they are more 


habitat specific than the large species such as caribou 





or grizzly bear. For the latter we focused primarily o 
the population because of the higher degree of mobility 
of these species and the large area in which interactio 
could take place along the proposed routings. Our 
studies were also based on the importance of a species 
Or groups. of species taking into account .e1ther their 
role in the ecosystem, their social or aesthetic im- 


portance, or their potential vulnerability to distur- 





bance. 


Our approach to studies of the 
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Im Chier. 
1 | 
| 
2 | various mammal species which might be encountered by 
3 the pipeline, was governed by their anticipated vul- 
. nerability to impact during pipeline construction and 
5 operation. “Abundant, large, gregarious, highly-mobile 
6 | mammals such as caribou were considered most vulner- 
) able and consequently were studied intensively. 
8 Initially our emphasis was on 
9 baseline investigations of populations and habitats. 
10 This provided us with essential information upon which 
Lt to assess potential interactions and the relative 
i importance of these. Following the acquisition of 
3 baseline information, we carried out what might be | 
14 called problem solving and experimental studies on 
15 individual species such as caribou and Dall sheep. In 
16 these studies we gathered quantitative data on such | 
| factors as disturbance by aircraft, caribou utiliza- 
18 tion of seismic lines and winter roads and the effects 
19 of compressor station noise levels on the behaviour 
20 and activities of caribou and Dall sheep. 
2). METHODS Study methods varied con- 
22 siderably according to research objectives. Both 
23 intensive and reconnaissance aerial surveys were carrie 
24 out to obtain baseline information on habitats and 
a> populations. Site specific surveys were carried out 
26 on foot and by boat, and field camps were established 
27 for longer term site specific studies in remote areas. 
28 Fach report in the Biological Report Series presents 
29 the specific methods, techniques and experimental 
am design employed for the individual study. Major Logistic 
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In Chief. | 
7 | 
2 | bases were Old Crow, Arctic Village and various com- | 
3 munities along the Mackenzie Valley. | 
4 Major groups have been sepa- | 
5 rately studied, and intensive studies have been Sues 
6 | out on important species representative of major 
2 | taxonomic groups. These are microtine rodents, large | 
8 Carnivores, aquatic and terrestrial fur-bearers and | 
9 ungulates. Specific studies were not conducted on | 
10 | species such as otter or wolverine either because of | 
S| their low numbers or widespread distribution within | 
12 | the study area, or because potential impacts were con- | 
13 | sidered to be Geter ine Or non-existent. Studies on | 
14 | microtine rodents were conducted to investigate a SEOUL 
15 | of mammals fundamental within the food chain. In | 
16 | addition, studies were designed to detect possible | 
17| subtle habitat disturbance factors influencing micro- : 
18 tine rodents. | 
ee) THE COMMISSIONER: Excuse me 
29 Dr. Jakimchuk. What does microtine mean? 
2d hm oBssentiakly adit: is:astlassi= 
22 | fication that refers to mice and voles, voles being 
) mice with very short tails generally. 
24 | THE COMMISSIONER: Yes. 
| 
eS. | WITNESS JAKIMCHUK: The latter 
26 | studies stressed the ecological significance of the 
27 | group rather than concern for individual populations ~ 
« microtines. In general, the level of generalization of 
| 
29 | studies carried out reflects the ecological sensitivity 
| 


of the species or their social, economic or aesthetic 
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importance. 


| 
| 
The first major study sci 
concerned the Porcupine Caribou herd, commencing in 
March, 1971. This is the largest herd in the western | 
Arctic of Canada, and is an important resource from an 
ecological standpoint since caribou are one of the 
dominant herbivores in the Arctic ecosystem. In 
addition, caribou are an important resource to native 
peoples and aesthetically important because of their 
large numbers. Furthermore, the Porcupine herd ranges 
over very wide areas and could come in contact with 


potential industrial development. 


Our initial objectives in 





studying the Porcupine Caribou herd were to obtain 
information on the population dynamics, seasonal dis- 
tribution and movement patterns, and behaviour; es- 
pecially in relation to man-induced disturbances, «the 
ultimate goal was to assess the nature, duration and 
significance of potential impacts. In addition, studie 
were designed to enable recommendations with regard to 
location, scheduling, design and operation and main- 
tenance of the pipeline in order to avoid or minimize 


potential impact. 
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We set out to establish 





sufficient information about the populations so that 
we could assess if there were potential conflicts with | 
the pipeline; and if that were the case, to determine | 
the importance of the conflict and how it could be 
resolved. We assumed there was going to be an inter- 
action, however we did not know the parameters of that 
interaction until we had sufficient baseline informatio 
mn ‘the’ ‘caribou population. 

Our studies have been one of 
the most intensive studies of caribou distribution ever 
carried out. 

I would just like to now read 
very briefly some of the titles, short forms of 


titles of reports that appear in tte Biological Report 





series on our mammal studies which will indicate the | 
range of studies carried out. | 
| 
On caribou we have a study of 
the Porcupine caribou herd in 1971. Distribution of 
movements of the Porcupine caribou herd in the Yukon, 
1972. Distribution of movements of the Porcupine 
caribou herd in North-eastern Alaska, 1972. Distri- 
bution of movements of the herd in the Yukon, 1973. 
The same in north-eastern Alaska, 1974. Distribution 
and mvements of the Porcupine herd in north-eastern 
Alaska and the Yukon Territory, 1974. And a report 
on the ‘Kutchin’caribou fences of north-eastern Alaska 
and the Northern Yukon Territory. 
On other ungulate species we 


have reports on distribution of moose, muskox, and sheep 
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in north-eastern Alaska; observations of moose in the | 
Northern Yukon Territory and Mackenzie River Valley; 
distribution of Dall sheep in the Mount Goodenough 
area, Northwest Territories; moose in mammal studies 

in north-eastern Alaska with emphasis within the 


Canning River drainage; Dall sheep in the foregoing 


report; population surveys of ungulates in a report 


on surveys of mammals along the proposed gas pipeline ii 
in Alberta; distribution and numbers of muskoxen in 
North-eastern Alaska and the Northern Yukon, 1973. 

On furbearers and small 
mammals we have a study of furbearing mammals 
associated with gas pipeline routes in Alaska; a 
study of furbearers associated with proposed pipeline | 
routes in the Yukon Territory and Mackenzie River 
Valley, 1971; Arctic fox on. North Slope or the Yukon | 


Territory, 1972; Beaver studies in the Mackenzie Valley 





1972; a study of marten in the Mackenzie District, 
Northwest Territories; muskrat studies on Old Crow 
Flats’ in the Yukon Territory, 1972; wolf, wolverine and 
red fox within an overall report on mammal studies in 
North-sastern Alaska; population surveys of small 
mammals in surveys of mammalsalong the proposed gas 
pipeline in Alberta; population surveys of terrestrial 
furbearers in that latter report as well; population 
surveys of beaver in the Alberta volume; a study of 
the ecology of small mammals near Chick Lake that has 
been ‘carriea out in 19/72, G and 43. 4 scudy of fur- 
bearers with particular reference to marten at 


Chick Lake, 1974. 
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In Chief 

On large carnivores -- and I 


will point out right now that in one of these reports 





we presented data on moose, which is not a large 
carnivore, it's an ungulate, so bear that in mind. 
Under this heading, however, we have observations 

of moose, wolf and grizzly bear in the Northern 

TUROn. Territory, U7] 2) and 973 tobservationus: of 3 pag Bede aby 


bear in the Northern Yukon Territory and Mackenzie 





River Valley, "72; grizzly bear in mammal studies in 
North-eastern Alaska with emphasis within the Canning 
River drainage; the home range and population dynamics 
of grizzly bears in the eastern Brooks Range, 1974; 
Environmental considerations for the polar bears of 
the Beaufort Sea, 1974; Removal of radio-collars from 
grizzly bears in the eastern Brooks Range, 1975; polar | 


bear den survey, 1975; home range and population 





dynamics of grizzly bears in the eastern Brooks Range, | 





L975... 

In addittion to these studies 
I've described, we have carried out a number of disturb 
ance studies. These are what I previously referred to 
as the experimental or problem-solving type studies. 
These include: 
i. A study of the reaction of caribou and Dall sheep 
to the simulated sound of a compressor station : 
ove A study of the response of caribou to cutlines 
encountered during winter and spring migration. 
2 A study of the reaction of caribou, moose and griz- 
Cs bear tos rorark id eturpance.. 


4. Reactions of caribou to man-made objects. 
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Hemstock, McCart, Jakimchuk 
in Cher 


ie Banfield, Dabbs, Gunn ; 
es A study on the effects of seismic lines on small | 
mammal populations near Fort Simpson, Northwest Terri- 


TOLrLes . 


| 


6; The reaction of barren ground caribou to airctaft | 


in a report on the reaction of some mammals to alLveraft 
and compressor station noise disturbance. 
is The effects of simulated compressor station 


sound on Dall sheep using mineral licks in the Brooks 





Range, Alaska. 
Bi And finally, the reaction of Dall sheep to an 
FH-1100 helicopter in that latter report. 
The scope and range of studies 
conducted is documented in the Preceding fist, Te we 
my Opinion that these studies have formed an adequate 
basis for assessing the proposed development, 
probable impacts, and establishing mitigative measures. | 
It 1s noteworthy that studies | 
reflect a wide range of ecological investigation. = 


range from fundamental baseline Studies, studies of 


disturbance to minor Species important as converters 


within the food chain: studies of behavioural character 
istics and experimental disturbance Studies. Attention 
has been devoted to species such as marten and beaver 
as well as the more visible and glamorous species such 
as Dall sheep and caribou. This is consistent With Our 
goal to investigate the widest possible range of impact 
of the pipeline on mammals. 

AS a consequence, it is my 


opinion that the studies undertaken are both adequate, 


and address with specific data the concerns that have 
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been raised before this Inquiry and that they have 


met the requirements of the applicable N.E.B. regulations 


and that insofar as my discipline is concerned, the 


| 
| 
| 





pipeline can be built within the requirements of the 
DINAD Northern Pipeline Guidelines. 


Our impact assessment is 


\ 
| 
| 
| 
! 


based upon the present proposal, design, md assumptions 


that revegetation will proceed as described by Mr.Dabbs 





Environmental input. We | 
formally commenced working on routing recommendations | 
starting in early 1972 with systematic review of align- 
tent sheets. Prior to that recommendations were made 
in reports or informally, such as through phone calls. 

A procedure was established 


whereby Renewable Resources regularly received for | 


comment copies of alignment sheets and drafts of 





the exhibits dealing with construction procedures. 
We also participated in 


meetings and discussions with the engineers, including 


| 
j 
| 


that beld.during the weeki.of, Apmil+ Sth to,cd3th,. 1973, | 


Should be added there. 





Our fundamental recommendation 
was for a coastal route in Alaska and the Northern 
Yukon. This recommendation was based primarily on 
avoidance of interactions with the caribou population, 
and other species such as Dall sheep. It is also based 


on avoiding habitats of furbearing species which were 


considered to be of greater significance on the interior 


route than the coastal route. Our recommendation was 





based upon the assumption that construction would be 


~ 
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during the period of migration and when the largest 
portion of the herd is on the winter range to the south. 





There appears to be an error 
there. Yes, there is an omission, a typewritten 
omission. I repeat, our recommendation was based upon | 
the assumption that construction would be completed by 
the time of migration, and would take place when the 
largest portion of the herd is on the winter range 


to the south. 


As far as caribou are con- 





cerned,winter construction on the coastal route would 
preclude interactions during the migration period and 
the calving period. The coastal route does go through 


the calving grounds, however pipeline construction is 


scheduked for completion prior to the time calving 
or migration would take place. There is a greater 


Possibility Lor an interaction on the interior route 





with caribou. Most of the population, for example, 
winters south of either of the pipeline routes but 


the wintering range is closer to the interior route. 









seoenel 1 ony! Hort Oi 51 
on ey oF sors shee a mek Dao Sion ‘oils 












- 


 -yotys as ‘sd 69 axseqqe esac - a! 
| | nesttieweqys s 15 dee EMO a) ah. oxbity) ,20Y" 


nog beasd @6W abi satnameniee WO) \ndaeaeee 





















ud betsiqmos ed biucw aoxsouiseno9 tedt noisqmuees od 

| eff ner ensia sxet Bluow bre ,#oOfisxpia Jo otk aly 
sonst tasniw eds no af Bus add to nolszed Faoowe 

| -ftvoe ed of 

] “rt ae e. | pods rxiao 45 Ta? eA 

{ 


hivow Ssivex Ioxsaso5 SHY no nofgourtenco  1teIiniw bere. 





bre Solved ceitatpin off paixubh enoitostesar shrlos xq 


temic? op sacb sducy Isdaso> eft .botsreq patvige sz ‘er: 





ftouttenoo enileqiq tevewor ,ebruoime paivisos add . 


pokviso onis edy of toina nolagsfamos 10? Beiiboecdoe el 


dt 
tatsoip # Bi ‘etsd? Vses tq edst Bivow nolgsrpim 326 al. 


ejuvox sotietni six no noltsostsial ns x07 ys Pbdteeog ics 
see tot \nokveluqog sas to teoM ,woditso Adiw ef 
etvot enifsqtd ei¥Y Yo serdttie to divoe exsdntw 


roitetni art oF Sse0f> el spas= paixedniw ons 





ALLWEST REPORTING L-TO. 
BURNABY 2, B.C. 











| 








| 


13458 | 
Banfield, Dabbs, Gunn 


Hemstock, McCart, Jakimchuk 
In Chief 


The interior route also is 
closer to Old Crow Flats, an ecologically important 
area. A further reason for not recommending the 
interior route is that it travels through the Canning 
River Valley in Alaska which is perhaps the most 
productive wildlife area along the entire routing in 
Northern Canada and Alaska. 


| 


The coastal Area wis used fer) | 


foraging by, grizzlies during the summer period. However! 


one of the advantages of the coastal route is that 





during winter construction most of the bears would be 
inland in dens, so that there would not be a direct | 
interaction during the construction time. . During 
compressor station construction in the summer, inter- 

actions could occur with the bears being attracted to 


an area of human activity. 





Interaction with the most 


important Arctic fox denning habitat is avoided on the 


coastal route. During winter construction the only 
other mammal interactions may include small numbers of 
caribou which are sometimes found on the coastal plain 
and a population of muskox in Alaska consisting of | 
30 to 40 animals in total. There would be interaction 
of negligible significance on small mammals, such as 
microtine rodents, but these would be unavoidable in 
any pipeline routing. I should point out also that the 
prime route as it swings south along the west Side 


of the Mackenzie Delta passes within one mile of a Dall 


sheep range in the vicinity of Mount Goodenough. This 
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In Chief 

1 was raised by the Pipeline Application Assessment 

¢| Group, 1 feel that during construction activities 

3 | some displacement of sheep may occur from habegeee te 
4 ties of range nearest the pipeline. It is, however, 

5 unknown and impossible to predict if this will be the 

6 | case and how many animals might be affected. My opinion 
| isthat only a minor segment of the population might 

8 | be affected. I do not think there is a likelihood of a 

g mass exodus from winter range. Factors which lead me 
10 tO thas CGoinion are: 
1% deg While the map distance to the edge of the range | 
12 to the route is approximately one mile, there are 
13 | buffers such as wooded slopes and steep topography 
14 | between the construction area and the winter range. 
153) Sheep occupy the higher elevations during winter. | 
16 | Associated slopes at higher elevations,draws and | 
7 plateaus also provide both a visual and noise buffer | 
18 between the wintering sheep and the pipeline. | 
sie) 2% Existing and past hunting practices involve 
29 pursuit of sheep by snow machines. This pursuit is 
ras directed specifically at the sheep and results in 
se direct mortality. I consider this type of activity 
a more disturbing than a passive noise disturbance. The 
cat fact that sheep still occupy the winter range indicates 
25 | that they have either habituated to disturbance to 
26 | some degree or have altered their winter range prior to 
27 any existing studies. 
28 | Lf faced with a choice’ of 
29 | potential construction disturbance, I would favor 











30 avoiding the lambing period, during May to mid-June. 
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Present scheduling of construction would avoid this 


period. 


IL would add that I agree 





| 
with the Assessment Group's suggestion that.constructio 


on the segment of the line near the winter range take 
place in early rather than late winter as an additional 
precaution. 

@) Mr. Jakimchuk, just 
before leaving this point, I realize we'll get into 
this later but I wonder if you just might comment 
about the effect the cross-delta route would have inso- 
far as the Dall sheep near Mt. Goodenough are 
concerned? 

A Well, with the” cross- 


delta routing, as a matter of fact that whole section 


becomes quite redundant because it by-passes that 


sheep population by 40 or more miles and that then 
becomes -- there is no longer any concern of even a 
peripheral interaction. 

Q Thank you. 

A Potential interactions 
with caribou. The calving period is from late May 
through mid-June. Winter construction activities 
in the calving area will be completed by May Est, 
therefore there will be no direct interaction with the 
calving herd because of the construction schedule. 
Summer construction is proposed for compressor stations 
however strict measures are designated in the 
application to avoid aircraft overflights, vehicular 


interference, and other construction activities within 
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l the calving ground during the calving period. 
2 Strict. protection should. be 
. given the calving herd at this time in addition to 
4 measures to avoid interference with the movements of 
5 the post-calving aggregations. | 
6 || From the intense studies 
7| of the? Porcupine,herd. over» the last four years we 
| have established that there is a general consistency | 
9 inwehed Rrani nual wycile. This does not mean, however, 
10 | that the population is precisely predictable. variation 
iat have occurred in movement patterns, distribution and 
ite, timing of movem ents in response to natural environmen- 
13 | tal conditions. The type of environmental changes I 
sds refer to are such factors as snow depth, temperature | 
15 conditions, time of spring breakup on rivers which are 
16 crossed in migration and existing human activities gene 
7 in the range of the herd. 
88 We have also documented | 
19 | variations in the extent of the calving ground. However), 
20 the variations which have occurred have not impaired 
2.) the productivity of the pepulation.. This, indicates 
9 that the caribou are able to adapt to environmental ch- 
WA anges and conditions and still maintain their basic 
Da cycle and productivity. 
25 Routing recommendations. 
26 In 1972 we were asked our opinion on routing on the 
27 east or west side of the Mackenzie River Valley. 
28 | It was difficult to ascertain 
25 | which would be better from the standpoint of mammals, 
30 | however, we tended to favor the east Side rather than 
| 
| 
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In Chief 

1 the west because we have documented important habitat 

2 particularly for aquatic furbearers on the west side. | 

3 Two such major areas were the Ontaratue and Ramparts 

4 River Deltas on the west side of the river. 

5 We also propoeed a major 

6 | change aine theevicinity of Travailllant Take dtiring 

} 

7] our 1973 review meetings. This is with respect to what | 

8 was then known as the Richards Island lateral. The al- 
9 ignment as it existed, went through an area important 
10 for trapping and for the production of furbearing 

ua! mammals and birds. As a result, there was a major 
Lae change made in the routing to avoid what was considered 
13] to be an environmentally sensitive area. 
14 | We have also examined the | 
is | Fort Simpson realignment during 1974 and 1975. We | 
16 | feel that this realignment is not meterially different | 
17 | than the original routing, and is an acceptable rout- | 
18 ing with respect to mammals. 
3 From our first year of 
20 involvement in the project we made recommendations to 
ou avoid sensitive or critical areas and during the April 
22 '73 review meeting numerous minor alignment changes 
om, were recommended, many of which were implemented. 
24 | Scheduling. Scheduling ¢& 
25 | construction is a vital consideration in avoiding | 
26 | conflicts with mammals; particularly caribou. We | 
27 have made numerous recommendations on scheduling. Some 
28 of them have been very specific in that they refer to 
29 | particular mountain passes. Other scheduling recommen- 
30 | dations are general, and referred to acceptable 

| 
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£ construction periods within a geographic area. The | 
c decision to carry out winter construction which was 
3 made for both engineering and environmen tal reasons, 
4 has the result of avoiding many interactions between | 
5 construction activities and mammals. These recommenda- 
6 | tons have been re-evaluated and refined as additional 
7 data from our research was obtained each year. 
8 Other recommendations. From 
9 an early stage in our research we raised concerns re- 
10 | garding alteration of the downslope hydrological regime 
ev in permafrost areas. This was a general environmental 
fi concern related to possible effects on habitat. We dis+ 
sche cussed this several times with the engineers and hydrolo- 
14 | gists. The current design for ditch blocks to avoid 
ge ponding along the line and a granular crown in | 
16 | potential problem drainage areas is, in part, a feel, | 
aba a regonse to the concerns we raised early in our | 
18 studies. | 
19 We have made specific recommen 
29 dations for most species, whether or not they are con- 
2t sidered rare and endanbered. This is because there 
Ge is a variance between what is considered rare and en- 
20 dangered according to the source. We feel, however, 
24 the protective measures should apply irrespective of th 


official status of mammal species and havefhrade recommen 


For example, we have made 


specific recommendations to avoid any physical aiteratigns 
| 





25 
| 

26 dations accordingly. 
of den sites for Arctic fox and grizzly bear. We have 


set altitudinal guidelines to avoid aircraft harassment 
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ofcaribou, barren ground grizzly bears, moose and 


Dall sheep. We have recommended operational and 


policy procedures to avoid killing of animals through 





shooting or trapping. This is particularly important 
in the case of bears since conflicts between man and 
bears often result in unnecessary destruction of bears. 
We have recommended fencing of compressor station 
sites and airstrips at strategic locations to avoid 


conflicts with caribou and grizzly bears. 
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THE COMMISSIONER: When you say 


l Jakimchuk, Banfield--In Chief 
2 The recommendations made | 
3 appear in the environmental exhibits as policy and in 
4 segments of the design, operational and construction | 
5 exhibits. | 
6 Specific recommendations 
7 to avoid aircraft harassment and other disturbances 
8 to mammals based on limits established by our research 
9 appear in the application as protective measures to 
P be followed by the Applicant. 
19 in conclusion, 4 is my) | 
12 opinion that the pipeline as proposed will not have 
13 | major adverse impacts on mammal populations and 
14 that the impacts anticipated will be local and minor. 
15 MR. MARSHALL: Sir, Mr. 
i6 Jakimchuk also has some slides that he wishes to | 
17 present and in addition, the paper that was ak ecard 
18 the other day. And I will ask Mr. Jakimchuk to present | 
19 these slides. Do you wish to do these slides now? 
20 A Well, I actually I should 
a0) probably read this and then show the slides. 
22 THE COMMISSIONER: Fine. What- 
an ever you think, sir. Do you have a copy, sir. 
24 A Yes. 
25 | First, a word of 
oe | explanation. . I have been following the proceedings wit 
aa a great deal of inberest and the testimony of other | 
28 witnesses and as a result of that, I have prepared an 
29 analysis related specifically to the coda EE 5 
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1 Jakimchuk, Banfield--In Chief 
2 you have followed the evidence of the witnesses, we 

3 had the evidence of Dr. McTaggert-Cowan and we 

4 saw the evidence of Dr. Banfield, Dr. Geist and 

5 perhaps Dr. Weedon as well touched on the herd. 

6 A That's correct. 

7 0 Is there anybody else? 
3 A Not specifically that 

9 Pecans think’ of’ 

10 The purpose of this in 
aa as much as I have arrive at some conclusions and 
£2 recommendations, I think the primary purpose of this 
13 presentation is to put forward the process by which 
14 I arrived at these. The rationale for reaching 

15 the conclusions. 
16 I regret if some of it 
pads may seem redundant to what I said previously but I 
18 will go through this and follow it up with some slides. 
19 Q All right. 
20 A A great deal of attention 
24 and concern has been focused on the Porcupine Caribou 
Ze herd in the regulatory process regarding the proposed 
23 Arctic Gas pipeline. This is both understandable and 
24 proper because of the importance of this resource, 
254 economically, ecologically, and aesthetically in the 
26 | United States and Canada. 

27 Underlying the general 
28 concern and articulation of possible impacts are two 
293 questions: 


30 | 1. What is the likely 
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impact and where are the dangers? | 


a. Which routing is more 





(or less) desirable or prudent from the point of view | 
of the caribou population? 7 

Testimonies presented to 
date intimate a serious impact on the herd. Testimon- 


ies referring to extirpation of caribou in the Mackenzi 


ay 


Balley by Dr. Cowan inferred that extirpation may be a 





consequence of pipeline development, although depletion 


was the stated prediction for the Porcupine herd. | 
However, in testimonies 

to date, no clear preference has been advanced for a 

routing with respect to caribou. The government 


assessment report has indicated, however, a clear pre- 


ference for the interior route with respect to mammals } 
considering the Canadian environment only. 

In this presentation, I 
would like to address the question of impacts on 


caribou, then the question of the coastal versus the 


interior route with respect to the Porcupine herd. 
Very detailed cee 4 
has been obtained on the distribution and movements of 
the herd over the past four years. (For further 
information, reter to Volumes 4, 7, 22, and 32 0f the 
Biological Report Series.) 
In addition, disturbance | 


studies have provided quantitative data on responses 


to various types of disturbance during the regulatory 





process. (Volumes 5 and 23 of the Report Series.) | 
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project, only the Applicant has conducted experimental 


: Most concern has been focused on: | 
2 1. Disturbance ere: 
3 nNoOmtadity.. 
; 2. Interruption of | 
° migrations (the barrier potential). | 
af 3. Interference with 
calving and post-calving activities. | 
° Loss of habitat has not 
9 been considered as a serious concern because the 120 | 
10 ft. right-of-way represents a minute habitat loss when 
> the 100,000 square miles of range of the herd is 
is considered. 
3 The areas of concern | 
. mentioned have been researched from 1971 to the 
ee present and the results have been presented in the Biolt 
ie Oogical Report Series. It has been generally acknowledged 
ov by those who have reviewed our reports that the Appli- | 
7 cant has done detailed work on distribution and 
19 movements. However, the experimental studies conducted 
= have received little aa These studies indicate | 
a very early effort to test, in the field, many of the 
og hypotheses and concerns of the consultants, concerns 
a which have subsequently been articulated at these 
ae hearings. I emphasize that the experimental field 
“2 Studies carried out were both innovative and pioneer 
=o studies in testing possible impact factors ranging 
a4 from deflection of caribou from a cleared right-of-way 
oe to the effects of compressor station noise in calving 
“3 areas. Of all the agencies involved in assessing this 
30 
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2 
‘ studies, not only on caribou but on other species 
: as well. This is of paramount importance, since these 
j studies provide a scientific basis on which to assess 
: concerns and refine the speculative hypothesis into 
: a probability analysis. 
- The Applicant's studies 
| have done more than just define distribution and 
4 abundance -- the primary phase common to most wildlife 
f investigations. In the course of studies, biological 
a characteristics and behavioural attributes have been 
- dealt with. Thus, one can frame a conceptual scenario 
= jn concert with other literature against actual data, 
7 rather than a conceptual scenario against theory alone.| 
“ This is the singular 
a attribute of the Applicant's studies which gives | 
- credence to the conclusions drawn and provides a data | 
7 base for the conclusions. | 
Some interesting findings 
of the studies provide examples of the range of subject 
a considered. For example: 
re Ie ~sOwer a Lour-Vear 
a period, the peak of calving has been between June 5 and 
ati 7 -- a eemarkable consistency. 
| 2. The post-calving 
a aggregation -- the coming together of the whole herd: == 
a has occurred within a 10 day period over four years. 
5a | 3. The re-entry into 
5% Canada on post-calving movements has occurred within 
me: the same general routes and time frame over a 4 year 


period. 
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5 4. Caribou encountering | 
3 a cleared seismic line or winter road will not be 

4 deflected if the angle of approach is greater than 45°, 
5 5. Winter roads with | 
6 prior vehicular travel are preferentially utilized by | 
& Caribou. | 
9 6. Caribou fences | 
9 (of aboriginal origin) along summer movement routes | 
10 provide evidence of long-term tradition in the | 
1 movement cycle. | 
12 7. Snow barriers can 
13 create differential spring migration timing in the 
14 northern Yukon. 

| rey In order to define the : 
16 critical elements to the survival of caribou, one has | 
7 to look at their behavioural adaptations within their | 
18 lifetime (which is referred to as ontogenic attributes) | 
19 and in the evolutionary timeframe (where they are | 
20 phylogenic development). | 
21 Many adaptations are | 
22 readily apparent, while others are more obscure. | 
33 However, the range of adaptations include behavioural, | 
on morphological. and physiological factors. | 
A Thus, we can readily 
26 | determine that migration, herding, dispersals and | 
27 calving are ee eee in some way have evolved | 
28 to enable survival in a harsh environment. These are | 
29 traditional and phylogenic in origin. Structural 


adaptations enable caribou to survive and prosper in 
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a particular set of environmental circumstances. 


Examples are: Hooves adapted for travel over soft 





terrains, and for cratering in snow -- the adaptation 


to a predominantly nival existence. Hollow pelage 
provides both efficient insulation from cold and 
buoyancy for the frequent swimming done in the course 


of annual movements. 


| 





Physiological adaptations) 
enable caribou to withstand extreme cold, and to | 
ingest an extremely wide range of forage --. changing 
drastically with the seasons. 

Behavioral adaptations 
include responses to predators, insect harassment, 
and to physical environmental conditions. These, also | 
are numerous and extremely varied. In essence, however 
one can conclude that behavioral adaptation is a 


mechanism which places the animals, or the species in | 





the most favorable position for survival at a given 
time or under a given circumstance. 

Thus, while caribou are | 
closely tied to a calving range, their utilization 


of winter range is move variable, depending on snow con+ 


' 





ditions. ‘They display, within an overall traditional 


| 
behavior, sufficient elasticity in their behavior to 
overcome most short-term environmental contingencies | 
such as: unfavorable snow conditions on winter range, | 

; } 
natural barriers such as rivers and mountain ranges, | 
extreme cold and response to danger. The SO Seep eanes 


movement of caribou throughout this annual cycle pre- 
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cludes over-utilization of range, where the growth 
rates of forage are slow and productivity per unit 
area is low. 

When one examines al). .@& 
these factors we find that caribou have certain 
attributes which enable them to survive. What then 
are the weakest points in this chain of survival? What 
is the most tangible manifestation of a caribou | 
meeting its need for survival? One answer is the 
Migration and mobility of the species. Another is thei 
reproductive potential, that is, the ability to over- 
come mortality from hunting, death by natural causes 
and predation. Another is their ability not only to 
bear young but to have the young survive to maturity. 
Which of these factors is the over-riding consideration 
in terms of human disturbance, and more particularly 
in terms of the pipeline proposal? 

Let us now look more 
specifically at some of the key elements of the life 


cycle concerning the Porcupine caribou herd. 


| 

| 

| 
And I'd just add in here 
that I have tried to make this very brief in terms of 
the life cycle elements. So you may have some further 
questions on them. 

Migration -- The major 

purposes for the long annual migrations of caribou are 
as follows: 


(1) It enables them to 


utilize range most effectively without over-utilization. 
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(2) It places them in 
the most favorable energy balance potential at 
various times of the year. 

oR ee i cnables them 


to bear and rear young on the most favorable habitat. 
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1 
2 CALVING 
;) The calving grounds of the | 
4 Porcupine caribou herd have many attributes. They | 
5 are snow free earlier than other portions of the range. 
6 Uplands are drier. The major forage for cows at this | 
7 time, Eriophorum (cotton grass), is abundant and | 
8 available. It is highly nutritious and provides are 
9 energy for demands of lactation following calving and | 
10 a return to vigor following the spring migration. | 
aaa Calving grounds are generally | 
12 remote from major predators. The widespread dis- | 
13 | tribution of the calving population, over several 
14 thousand square miles, favors survival of calves and 
15 spreads the risk of localized disasters such as storms 
16 or concentrations of predators. 
17 THE COMMISSIONER: Just pausing 
| 
18 there. The calving population would be distributed | 
19 along the coast from somewhere in the vicinity of 
20 the Beaufort Sea to west of the international boundary .| 
aa) A, ithat's.correct. . 1 have id 
22 couple of overhead slides which will show the dis- 
23 tribution over the past four years, but generally one 
24 could consider the calving grounds from the Babbage 
25 | River west to the Canning River in Alaska. In some 
26 years the bulk of the population may calf in Alaska. 
27 TIn.other.years, ,portions,calf ,on, the .Yukon, side. 
28 THE POST CALVING AGGREGATION 
29 Its purpose is unclear but 


30 it may serve to bring the whole herd together in 
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' | 
Z maintenance of the herd traditions, maybe the stimulus 
3 for summer movements, protection from insect Boe 
4 or even to ensure genetic mixing of the herd components, 
5 The aggregation is the only time of the year the entire| 
6 | population interacts as a single unit. | 
if | SUMMER MOVEMENTS | 
8 At this time, the herd moves | 
9 as a single unit, then splits up and follows a tradi- | 
10 tional path over summer range. The destructive capa- | 
+I bilities of tens of thousands of animals on the terraiy | 
bg | is readily seen at this time. These movements are | 
v3 | characterized by large groups eventually splitting into| 
14 | smaller and smaller groups. Summer movements appear to 
25 function as a way of distributing caribou evenly over | 
MG the summer range, and as a mechanism to avoid insect 
La harassment. | 
18 THE AUGUST DISPERSAL | 
19 No longer are the large herds | 
20 | present but caribou are dotted over the landscape of 
yt many thousands of square miles. They are more widely 
£2 dispersed than at any time of the year. This is a 
23 vital time also since gains in weight and storage of | 
24 fat provide energy for the migration and the forthcominc 
25) winter. 
26 Animals which are thin and | 
27 rangy in June and July are sleek and fat by the end of | 
28 August, a remarkable transition. Thus, the dispersal 
29 | is also a vital mechanism which distributes grazing 
20 pressure and precludes competition of available forage 
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In Corer < 

1 

2 resulting in the fastest possible accumulation of fat 

3 and long-term maintenance of the range. 

4 THE FALL MIGRATION 

5 Once again larger and larger 

6 aggregations form which eventually culminate ina 

7 directed movement to winter range, often triggered by 

8 a severe storm. Breeding may take place during or 

9 immediately following the migration, depending on its 
10 chronology in a particular year. 

i WINTER RANGE 
le2 Here caribou maintain them- 
13 selves during the long, dark winter. They are loosely 
14 aggregated and constantly making random movements withi 
15 the vast area of winter range seeking out lichens and 
16 soft, shallow snow cover in the taiga where craters may| 
1a be dug with a minimum of energy expenditure. Areas | 
18 are sought where movement is unimpeded either by deep 
eS) snow or crusted conditions such as are found in untreed 
20 windswept areas. When extrinsic environmental conditions 
2a are favorable, caribou again display elasticity in 
22 behavior. Examples are, wintering on portions of the 
28 North Slope and the 01d Crow Flats during winters of 
24 minimal snowfall. And as you will see from slides 
254 overhead later, there has been some wintering in the 

26 | northern areas in the last two years, including the 

27 Slope. | 
28 MR. MARSHALL: Just on that 
23 point, approximately what numbers would be involved? 

30 A Last year, I believe, it 
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In Chief. | 
if | 
> was approximately 5,000 out of the herd of 110 to 115 
3 thousand, the year before last. And last year it could 
4 nave Deen up. to, 10% of the herd, up to. 10%, 

5 THE COMMISSIONER: Wintering 

6 | on the coast? 

|| ; A Yes. Throughout this 

g | annual cycle, calves which survive to yearlings are 

9 replacement&to the herd and, depending on this survival 
10 rate, the herd will decrease, remain relatively static, 
ll or increase in total numbers. It is characteristic 

1p of caribou populations that recruitment to the herd is 
13 generally Jow.. .This may be generally attributed to the 
14 high calf mortality owing to predation and accidents. 

15 Adult caribou are also lost to the herd by predation, 

16 accidents, hunting and old age. Caribou generally do | 
i? not experience explosive growth rates because of these | 
18 factors. ) 
19 One then can consider an impac 
20 to. be .majorsvif factors operate to reduce the herd peyon 
21 its level to replenish itself with the annual increment 
2 necessary to maintain the population. That is, any 

23 mortality or a change in productivity, direct or induce 
24 which exceeds the reproductive capability of the herd. 
25 This then would be the measure of impact and the 

be distinction between a severe, major impact and a minor 
28 In an. impact analysis, there= 


total recruitment to the herd. 


P7 impact. 
29) fore factors should be examined which could change the 
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usual winter range is the forested taiga. 


' ImiChaer, 

A 

2 These factors are: 

3 = Depletion of range. | 

4 ms Direct killing by hunting, vehicles. | | 

5 = Harassment. 

6 - Interruption of traditional behavior with 

= secondary effects leading to mortality. | 

} - Interference with productivity (calving or calf | 

9 survival). | 
4 Of all the factors presented | 
A? and considering the elements of the annual cycle, the | 
1 | ramifications of pipeline routing, construction and 
13 | operation should now be considered: | 
14| = Removal of range directly by a right-of-way is 
i considered insignificant by all assessments made. 
16 = Direct killing is a function of access but a 
14 controllable variable through regulation. The : 
18 access provided by a pipeline right-of-way is | 
19 variable and seasonal, but to a large extent a 
20 controllable factor, for example, sport hunting | 
eo) would not occur during summer and airstrip | 
a utilization during winter could be controlled. The 
23 lack of a permanent road is a significant miti- | 
a gating factor with respect to access. 
25 | - Killing by collisions with vehicles during winter 
36 | construction on the coastal route is unlikely. 
27 At the most a small pahcennas ee 
28 of the herd have been recorded wintering in this area. 
29 Wintering may not occur at all in this area, since the 

| 
| 
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During the winter animals are 
generally dispersed, they are’non-migratory at this tim 
Vehicular travel will not be high-speed and avoidance 
of collision is possible by the actions of both the 
vehicle operator and evasion by the caribou themselves. 
HARASSMENT 


This subject has been well 





discussed in depth during the regulatory proceedings. 
Specific protective guidelines based on research data 
have been established by Renewable Resources for the 
applicant. For example, measures will be employed to 
avoid activity in the calving ground entirely during 


the calving period. 


INTERRUPTION OF TRADITIONAL BEHAVIOR 


Studies of the Porcupine herd,| 





other caribou herds and a conceptual analysis of 
caribou evolutionary adaptations lead to the conclusion) 
that migratory movements are vital adaptations to the 
maintenance and survival of caribou. They allow caribo 
to exist, reproduce and perpetuate within rigorous 
climatic constraints and in habitat of low general 
productivity.©° Interruption of migrations has” direct 
and indirect implications, many of which may be un- 
foreseen: These AineLudertehe’ spring’ and fall migrations 
and summer movements and utilization of shana lye Penge. | 
Historically, records show a 
high mortality of oaavee where migration to the calving 


grounds has been impeded and blocked by deep snow. Other 


implications are possible changes in patterns of range 
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2 use, both summer and winter, and changes in synchrony 

3 of movements all of which have the potential for major 
4 effects on productivity during the longer Germ it 

5 evolutionary traditions are altered. That is, a short- 
6 | term change in patterns would preclude learning pro- 

7 | cesses of calves and yearlings thus progressively 

8 | altering traditional patterns. 

9 Therefore, I have concluded 
10 that the migratory periods are the most vital elements 
10: in the life cycle of barren ground caribou, the weakest 
le link in the chain. The spring migration includes pregnant 
13 | cows who must reach calving grounds to successfully calv 
14 and meet vital nutritional requirements. The summer 

15 movements appear to be important in range utilization 
16 and energy buildup. The fall migrations lead caribou 
1? to winter range and shelter requirements. The post- 
18 calving aggregation is undoubtedly an extremely im- 
19 portant event though its function is not full under- 
20 stood. 
24 INTERFERENCE WITH PRODUCTIVITY 
9 Calving and post-calving 
23 periods are very important and the characteristics of 
24 | calving have been previously described. It occurs over 
a an approximately 4,000 square mile area, with the 

26 | density of the calving herd becoming progressively 

27 greater following the peak of calving to the formation 
28 of the post-calving aggregation. 

29 Strict avoidance of disturbanc 


30 during and following calving is a necessary precaution 
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2 despite the fact that disturbances such as aircraft 

3 would only involve a small portion of the calving 

4 population at any given location. It is important 

5 to note that the calving herd is not in fact a herd but 


6 | a loosely distributed continuum, so that a disturbing 


~I 


factor would not affect the entire herd as a Unit. 
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7 Since winter construction 
2 will preclude an interaction with calving, what will 
3 be the effect of a coastal routing across the calving 
4 ground? 
5 The calving aESene is the 


terminus of the spring migration, and of all movements, 
the arrival of caribou in the area is the most predi- 
ctable and consistent event in their movement cycle. 

It should also be mentioned 
that the main segment of the calving area occurs south 
of the coastal actual routing, but the entire area to 


of the Beaufort Sea 
the coast/may be considered a potential calving area. 


The effect off a buried one 
built in the area in winter would be a low mound of 

spoil material along a disturbed right-of-way. No 
activity would be under way during the calving period. | 
The right-of-way would not form an impediment to RievSTIIE 
and in any event, as Dr. Cowan has noted in his testi- 
mony, most migratory movement on the coast prior to 
calving is parallel to the right-of-way. 

In time, caribou would encoun- 
ter compressor stations. However, studies undertaken by 
Renewable Resources for the applicant have ascer- 
tained that the aise is an insignificant disturbance 
to caribou and does not affect their behaviour or 
movements. Dr. Geist has referred to the well-known 
principle of ungulate adaptation to disturbances which 
are continuous and not associated with a harmful 
experience. At spacings of approximately 50 miles, 


stations are not expected to have either short or long- 
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term detrimental effects. Thus calving would proceed 
uninterrupted by construction activity, or aircraft 
flights. During the post-calving period any activity 
would be limited to the compressor sites and regulations 
regarding harassment of caribou would be in force. 

We now know enough of the 
location of the post-calving aggregation, the period 
of its occurrence (July 3 to JULY BLO nyegenerae ls. iT 
would add there, we have just recently recorded some 
variation there) and its duration, three to four 
days to prohibit anypotentially disturbing activity 
at that time in that area. 

By July 10th to 20thmost 


of the Porcupine herd have left the North Slope and 


are south of the sphere of influence of the pipeline. 


In the case of the Porcupine 


herd, elasticity <n the calving area has been 





documented indicating an adaptive capability te 
respond to environmental conditions. For example, river 
in flood present crossing barriers to cows with calves, 
and are not crossed until waters AROpsor calves are 
sufficiently strong to negotiate the crossings. 
Population declines. Declines 
have been most often postulated as a result of hunting 
and predation, and by some workers, caribou researchers, 
loss of range to forest fire -- but that is a subject 
of debate within the literature. The only declines 
attributed to human developments relate to interferences 
with migratory movements. Vehicular movement on 


highways and railroads in particular serve as barriers 
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to movement, and as a source of hunting morta lity 
provided by access. The decline of the Nelchina herd | 
in Alaska is a case in point, 

THE COMMISSIONER: ‘That isn't 
the 40-mile herd? 

A No, it's a different | 
herd. Dr. Klein of the University of Alaska has 
written a paper on the effects of human development 
on reindeer in Scandanavia and in each case the 
interruption of the migratory movement is the factor 
involved in the decline or disruption of caribou 
behaviour. 

Thus from the preceding analysis 
and the literature, I feel very confident in concluding 
that the pre-eminent and most vulnerable element of the | 


life cycle consists of the migratory movements and theinx 





associated behaviour . In summary, I would like to 
quote from a 1971 paper by Dr. Bergerud, the paper has ae 
published in the publication, 
"The role of the environment in the aggregation 
movement and disturbance of caribou," 
delivered at a symposium in Calgary. sipthink Dre 
Bergerud has some very interesting things to Say so 
I'll read this verbatin, quoting: 
"The seriousness of human disturbance should be 
considered in the light of the perceptive and 
escape adaptations caribou have evolved in 
association with wolves. For example, a road 
or a building are not factors that have been 


prior phylogenic contingencies. Caribou have 
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no adversion to roads or railroads in Newfound- 
land. These are just more open tundra to travel 
upon. Animals in Newfoundland even detour to 
be able to walk aloncofoads. Further, the ndse 
Gf ?a-Car*is*cause for fenlyid témporary “alert. 
However, the motion of a vehicle is a stimulus 
BOmerla git "A road “could beGa "barrier “ff “the 
vehicle activity is such that strange moving 
Objects are perceiv ed continuously. Many 
caribou in Newfoundland cross the Trans-Canada 
Highway in the early morning hours prior to 
traffic. Airplanes again provide motion; the 
helicopter more so than fixed wing. Again 
caribou pay little heed to high flying planes 
when the noise is heard but the motion is not 
perceived. 
Caribou “are™tolérant of "civilization? The Avalon 
herd in Newfoundland uses ranges within one 
mile of a well-travelled highway. The Humber 
herd winters on ranges where cars and trains 
are heard daily. Caribou in Gaspe Peninsula, 
Quebec, feed in the winter on arboreal lichens 
on trees recently cut by loggers. The behaviour 
of barren ground caribou crossing roads and 
railroads and even passing through communities 
is well-documented. 
The use by caribou of open habitats plus their 
gregarious herd structure and inability to per- 
ceive motionless objects makes them extremely 


vulnerable to hunting. Caribou probably often do 
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not live near man because adjacent populations 
have been over-exploited. Phylogenically there 
appears little adversion to man - caribou can 
live near man if we permit it. 
Caribou are wilderness animals in one sense; 
large herds need vast areas to wander in. The 
gregarious herd structure superimposed on the 
Slow-growing fragile Arctic flora requires 
continuous wandering. This continual movement 
of caribou is perhaps their major adaptation 
to their extrinsic environment. 
In summary," 
is Dr. Bergerud again -- 
"...I suggest that the open habitat-wolf-caribou 
interaction has phylogenic consequences not 
liable to rapid modification. We might expect 
caribou to continue to be unwary towards man, 
gregarious and vulnerable to hunting as long as 
wolves are part of their environment and breed- 
ing populations are large. In situations in 
which food, insects or weather are important 
considerations in behaviour a plastic response 
might be expected. We might expect adaptive 
modification to human activities that affect 
these latter components of the natural environ- 
ment of caribou." 


To (concinde, IT womidedike £0 


discuss finally routing considerations. The fore- 


going discussion provides the basis for assessing route 


preferences with respect to caribou. 


Other species and 
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their habitats are also considerations from a 

mammalogical standpoint, however this comparison is 

based on caribou alone. 

For the sake of brevity and 


in view of the preceding discussion, a point form 


comparison will be made of advantages and disadvantages 


of both routings. I'm talking now about the coastal 
versus the interior route. It is stressed that Alaska 
portions of the caribou range are included since these 
habitats are just aS important as those in the Yukon 
to the welfare of the herd. 

O.K., we'll look at the 
coastal Foul Advantages: 
Ms Avoids major migratory movem ents. 
2. Construction completed one month prior to arrival 
of caribou for calving. 
a5 Fall migration out of the area precedes winter 
construction by one to two months. We have to revise 
thine ORT ne to some degree to account for a small 
herd component that winters there. 
4. Summer movements are south of the routing, 
generally south of the routing. 
a. It avoids main winter ranges by 100 to 150 miles. 
6’, Is remote from existing hunting villages, except 
for Kaktovik in Alaska. 
Ts The construction schedule avoids the post-calving 
aggregation. 

Those are the advantages I 
view of the coastal route. 


The disadvantages are: 
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1 ae The routing crosses the calving ground. 

2 Ds There will be compressor stations within the 

3 calving ground. 

A 35 The post-calving aggregation occurs on the coast 

5 where there will be some summer mo Gay by 

6 | 4. Portions of the herd have been known to winter 

| 

7 | within portions of the coastal alignment. 

8 The interior route has the 

? following advantages: 

10 Bis It avoids the calving ground. 

ie Be And it avoids the post-calving aggregation. 

12 In terms of the disadvantages, 
as) the list I feel is much longer. The disadvantages of 

14 the interior route are: 

15 Bs It crosses the migratory paths of spring and 

16 fall migrations and summer movements. 

i? Zi Year-round activity in the Canning River Valley 

18 in Alaska would interfere with movements during spring, | 
19 fall and summer. I'm talking about year-round construc- 
20 tion activity in that area. 
21 oF, The routing crosses a major winter range in Alaska 
22 4. It crosses winter range in the Richardson Mountain 
23 ae It is within the northern periphery of a major 

24 central Yukon winter range. 

25 | She Access provided within the Canning Valley and 

26 | within Alaska and within winter range for hunting. 

27 I'm referring now to the substantial amount of rock 

28 work that will be required-- would be required in 

29 that area thatwould actually provide permanent access 


30 roads, as opposed to a buried pipeline through soil. 
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1 ie Migratory movements on the Richardson migration 

2 route, that's through the Richardson Mountains, 

3 occurred as early as March when winter construction 

4 would still be under way. 

5 8. The Old Crow migration is avoided by a variable 

6 of only zero to two weeks within the proposed 

7 construct#on period. 

8 9. Compressor stations would be located in migratory | 
9 corridors. 

10 10. And also, compressor stations and other facilities 
1a are often in confined areas, for example, river 
Le valleys. 
13 | 
14 | 
13 
16 
17 | 
18 
19 
20 
2h 
22 

23 

24 

25 

26 
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28 
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Now, I have not given 
| any particular weight to those advantages and 

; disadvantages. I want to pointthem out to you as my 

; rationale. 

The foregoing are not 


weighted according to possible mitigative measures 


or major changes in construction scheduling. My 





conclusion, however is preference for the coastal 

route in terms of the overall considerations presented, 
the construction plan, mitigative measures proposed and 
margin of avoiding interaction by construction 
scheduling. The latter point combined with 
unavoidable interference with caribou via the interior 
Canning River route are the most compelling reasons 

for these conclusions. Access iS also a more Significant 
factor on the interior route. 

In summary my preference 
is based upon considerations of details of the ecology 
of the ecology of the Porcupine caribou herd and 
factors which may influence their productivity and popu 
lation status in particular, the evolutionary importanc 
of their traditional behavior and ramifications of the 
pipeline on these, and their adaptive potential. 
Potential secondary effects such as hunting provided 
by access and examples of caribou declines discussed 
in the literature where human development activity has 
been cited are also important factors cin my ‘conclusion. 

I have also concluded tha 


the pipeline, as proposed, will not impair the status 
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and I stress that "as proposed" -- will not impair the 


Status of the caribou population. This development in 


That is the ability of the herd to replace potential 


itself will not exceed my major impact criterion: 
losses by its annual recruitment. It is in fact, my | 


expectation, that actual losses or effects attributable 





to the pipeline both short- and long-term will he 





negligible. 

That concludes my 
fairly lengthy analysis of the routing considerations 
and impacts. I felt it was necessary to do so to 
give my rationale. 

THE COMMISSIONER: Yes. Thank 
you, Mr. Jakimchuk. I think that since no one is here 
today from the Environment Protection Board and since 
during Phase Three, Dr. McTaggart-Cowan is, as I 
understand, to be cross-examined, you should arrange, 
Mr. Goudge for Mr. Jakimchuk's paper to be sent to 
Dr. McTaggart-Cowan so that he can read it before he 
is cross-examined which I take it will be some time in 
December. 

Now, just before you 
show the slides. You have made it plain that the 
principle concern you have in relation to pipeline 


construction would be if it were to interfere with 








migration. 
A thet’ s correct. 
Q You say that you're 
: satisfied that the coastal route, the prime route 


would not seriously interfere with migration and you 


i Pars | 
y ts =. 7 i . ; \ 
re b & 5 . fe as 


2) 


sud ~biod: “nes Ac coven ist ‘3 7 7 
- . ake » 
| ata xtsant meinen an” a0t ae 


a | jnemqoleved ebit cobreieiqon uae 


ES :mokyvesix tosqmh socamoym beeoxs ton » a 













eb 
a 







{sttnesoq sosiqeat oF Huet eds Io yiilids 

















‘| ym ,joe) mi eb df .dhemstuzser Leunns est 1@ dozzol 
ae | . } 
eldstiudixsis atoetta xo eeneo!l.Isytos att, aaa 
od ILtw miue2~pnol bas »sxrorea jod esileqiq eat o2 | 
8 7; 
sldéptiver , : 
R 
yn asbulonos JedTt : | in 
1 O¢ isa ) 
anclgnueblenco patsco:r eft to efayilans ydsonet vitist? - ran 
a 
od of ob ot yrsseooor esw di diet assign Sos ots Oe 
ie! i> 
.Sienoits®, ym svinp . ia 
PEL ‘veg 
ined? .es¥ :HUOLSSIMMOD GAT apse 
a Gaaa 
oryeadt Sf eno on Sonte dactt Antds 2 slodomidet +. yOoV a Nee 
| af iets 


as 


ostiz bane Basch nokjoetor1d stnsmnorivnad sd? mens yebo? 


| I as ,et Aswod-ttsappsToM .10 .eetdT esBat pariyh Sad ali 
it ec 
| ,eptstte iivodts woy ,benimsxs-seots od oF .basdvanebay fe Py 
| of. 
93 ‘tren od oF teasaq e'AuromtAst <1M ro? \siwoe 23M ri. 
~~ te 
sf atoted +f beet aso oil tafe of NEWOD-s4seDeESTIM .10 a Os v 
os nue 
at amiyd oanme ed ILLbw af exsd I cotdw Bbenimsxus-2eo70 2) ig 
IS Te 
t stsdme29d i 
ss ¥ 
voy stoted taut . wou 
| cs 
sft ted? nisia 2fsbsm evad vox eobile ait wore 


entileqiq o¢ moltsisz al even soy mieogea siqhontiag 
hiw atsttet¢alt of ezaw 3k Ti ed HSluow nortsounsenos 
nottsxoim 
.towrros a’ isd? . A : 
ex'voy Jade yse voy Q 


a 
esuot emizq eft ,eddoxr Latesoo sid dads. Selteitsa 





“ / Lr u . iy Ak in -_ an ; 


ALLWEST REPORTING L-TD. 13492 
ev Ie AIS Vey te oe 





Hemstock, Dabbs, McCart, Gunn, 
Jakimchuk, Banfield--In Chief 


| 
Say that in the very last sentence of your paper that 
it is your expectation that actual losses or effects 
attributable to the pipeline both short- ana long- 
term will be negligible. Is that your ee ae LG Che 
pipeline were to follow the interior route? Or does 
that remark -- does that opinion apply only to the 
coastal route? 

A With respect to the 
interior route, I think there would be some unavoidable 


interactions that take place that we cannot really 


percieve. The degree of unpredictability is areater 





there. I would not = feel as confident in making that} 
type of a statement for the interior route but I should 
also add, sir, that much of my concern for the interior 
route relates to other species apart from caribou. | 

Q Other mammals? 

A Other mammals as well as 
caribou and I cite specifically portions of the 
interior route in Alaska. So from a mammal Standpoint, 
Overall, I do not favour the interior route. I think 


it would be more damaging from an overall mammal stand- 


conclusion with respect to the coastal routing for 
most species. 

Q Well thanks. 

MR. MARSHALL: 9Q Mrs 
Jakimchuk, did you want to make your slide presentation 
from here. 


point than a coastal routing and I stand by my 
A Yes. 
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I will very quickly go 
through these, Mr. Commissioner. You have seen some 
of them before during the over-view hearing. They 
will give you a graphic view of some of the things I 
have been talking about. 

This is the general 
range Of the Porcupine herd. You will notice that 
it encompasses most of the northern Yukon and well 
into northeastern Alaska. 

Here, this is a 
generalized diagram showing the yearly cycles and 
patterns I referred to. Wintering in the central Yukon 
another major wintering area, you will see where the 
red lines are off in Alaska, the east fork of the 
Chandalar and so on. Those are the two major wintering 
areas. 

Spring migrations 
northward up the Richardson Mountains and via the Old 
Crow area. 

MR. MARSHALL: Q Could you 
just go to the overhead and trace that out? 

A Well, the problem is this 
is upside down. Okay, calving taking place along this 
segment of the coast. The basic yearly patterns that 
the caribou have followed over the last five years that 
we have studied them and from other evidence for 
@ slong time: prior sve: thar. 

THE COMMISSIONER: I noticed 
you had the Alaskan Panhandle dipping into the 


Mackenzie Bay. We'll ignore that. There it is again. 
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A Here we have four years 
of information presented and color-coded. You can see 
the two major wintering areas that I refer to that 
we have documented. You will also see siteonin Whe ibis 
thateed wrave: (bo -pointworteuin "73 hy (2.007 2-79" a 
segment of the herd that has wintered along the coastal 
plain as well as the northern Richardson Mountains. 

I would expect that to 
be different this year because possibly if there is 
a greater snowfall but we will have to see. The 
general wintering areas in any event. 

Herevarevdetails ofthe 
spring migration of the herd in '71-'72. The thickness 
of the lines indicate where the major movements are. 


The other lines indicate smaller numbers of animals. 





You will notice when 
we superimpose -- I'm having a little trouble here -- 
when we superimpose '73 and '74, there are variations 
but the basic pattern is the same, with one exception. 


You will notice a large blue line in the Brooks Range 


| 
| 
| 
| 
| 
there. That indicates a major movement that took 
place out of the Chandalar wintering area because in 
'73-'74 a large portion of the herd actually wintered 
in Alaska. 
Now, I talked about the | 
calving grounds and their variabilities that we have | 
documented. You can see the area of the calving | 


grounds that we have delineated and the variations that | 


have occurred from year to year. In general from the 
| 
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Hemstock, Dabbs, McCart, Gunn, 

Jakimchuk, Banfield--In Chief 
Babbage River to well the Canning River, the Katakturak 
River is the main western limit but there have been 
small components a little further west than that. 

I talked about the 
dense post-calving aggregation that take place followint 
ites | nich time the entire herd forms very dense 
herds, comes together prior to the initiation of their 
summer movement. 

The location of these 
aggregations are within the areas delineated there. 
1972 and 1973 from Barter Island to the middle of 
Camden Bay and a little further west in 1974. Also 
a little further west this last year. 

Following that huge 
aggregation we get post-calving movements and the Augus 
dispersal. This time where they come back into Canada 
during approximately the tenth to the middle of July. 
They come back to the Richardson Mountains. The groups 
break up smaller and then they swing back into Alaska 
and they disperse so that during the August period 
they are just. They are very thinly distributed over 
many thousands of square miles. 

This clockwise movement 
appears to be very traditional. I hate doing this 
but we overlay 1973 and 1974 data, we get virtually the 

identical types of movement. And one of our reports 
on caribou fences is quite interesting. It points out 
the correlation of the location of these fences with 


this summer movement cycle. 
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Banfield, Dabbs, Gunn 

Hemstock, McCart, Jakimchuk 

In Chief 

i do0nm t think ‘this one is 
very edifying. The fall migration,,.it!s pretty hard 
sO trace tre arrows, but what essentially happened, 
the big brown arrow after the August dispersal, there 
is a gradual coalescing of the animals and a general 
movement south to the winter range. In some years, 
however, the animals turn back and winter in Alaska. 
That is essentially what that portrays. 

This one for "73 and “H , the 
Same type of pattern, maybe a little simpler, and 
following that fall migration we have animals then 
on winter range and in some cases during the mid- 


Ucrober perlod,as occurred during “73 in particular, 


substantial movement westward into the drainage of the 
east 


yeork Of the Chandalar River for wintering. 


O.K., that's the ann_ual 
pattern. I'll just show a few slides that show caribou 
doing these things. 

Mr. Commissioner, I should 
point out that these slides are strictly on caribou. 

I did just show a much greater representation of 
mammals and their habitat during the overview, but 
I'm focusing right now on caribou. 

Herwis what a typical winter 
range looks like that's been utilized for feeding, 
cratering that has taken place through the taigaarea. 
This happens to be in the area south of Old Crow about 
50 or 75 miles, and I mentioned about the fact that 
caribou are almost constantly mobile when ttey feed. 


Youll see when you get’ close these craters are not 
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Hemstock, McCart, Jakimchuk 

In Chief 
next to each other where they tend to be dispersed 
across the landscape, but the grazing pressure in 
any One area is not usually very intense. 

In the winter, in the late 
winter the groups tend to come together. You can see 
along to the left some of the taigathat is utilized 
as winter range, but we also have some mountaintops 
where temperature inversions create very favorable 
conditions for caribou so that they will gather there 

and they will do their feeding there. Theywill tend 

to aggregate in larger and larger groups until the 
spring migration is stimulated and then they start 
streaming along generally traditional corridors north- 
ward to the calving grounds. This particular group of 


mammals, this photo was taken in '71 on what we have 


termed the Old Crow route, the major migration corridor 


that passes through Old Crow. 
In instances of deep snow 
single file travel is used, with the leaders spelling 


off. The snow is very deep and they wear quite a 


substantial channel or gully through it to make passage 


easier for the bulk of the herd. Even though caribou 
aren't directly observed migrating, their trails leave 
evidence of the route$they have taken, and gives an 
approximate idea of the numbers of animals that have 
passed. This is Schaefer Mountain, which I am sure 
you've seen north of Old Crow, where the trail is 
left by a spring migrating group of caribou. 

I talked earlier about the 


obstacles that they face. Here we have a cow caribou 
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Hemstock, McCart, Jakimchuk | 

In Chief 
in terminal stages of pregnancy. They have yet to make 
Such crossings as the Porcupine River after breakup, 
ice flows, sometimes they get crushed, they face swift | 
currents as well as some pretty formidable physical 
obstacles. There is an example there® of a cow crossing 
the Porcupine. They reach the calving grounds and it's 
a very benign type of area compared to where they have 
just come from. This is a view onthe Jago River in 
Alaska where we conducted a sound simulator experiment 
on the calving grounds, and you will see the grazing 
of cows and calves. Much of it looks like this. As I 
indicated earlier, they are not in large herds at this 
time, they are distributed over very large areas. You | 
will notice how well-drained that appears to be, much 
offhe snow has left in contrast to other areas. 
Following calving, many of the! 
bulls in the population arrive. This is prior to the | 
formation of and following the post-calving aggregation. 
This is movements following the aggregation. The bulls 
arrive and the other herd components, and we have the 
onset of the summer movement with the calves growing 
very, very rapidly. The cows and the bulls now in 
velvet, their antler development quite advanced. 
You've heard reference to 

caribou in these dense groups on summer movements. 
Here is a group in the British Mountains, up at the 
very highest of elevations to avoid insect harassment 
during this period of the year. This is the height of 
the fly season. They'll often reach for very high 


elevations or ice pans or areas of high winds. They 
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cross rivers in these dense groups during the courses 


Of summer Movement. This is a westward -- or sorry, an | 

eastward movement across the Firth River. Here is an 

eastward movement across the Kongakut River in Alaska. 
That's what it looks like at 

a little closer view. You notice that even though 


there 1s obvious movement taking place, the animals 


are grazing as they move. This is very characteristic, 
caribou are wanderers, they are very nomadic, they sn 
settle down for very long in a given area. 

I talked about the August 
dispergak. You'll see a few black dots. This is the 
coastal plain actually looking west from the vahanned | 
Mountains. At the time during August in which the 


animals are very widely dispersed over the landscape, 


they are dispersed right from the northern Richardson 





Mountains right through to Alaska. That's when they 


put on their fat, that's when they restore their 


| 
| 
| 
energy reserves. This is some of the area that that 
dispersal takes place in, in the last two years some 
of the wintering at the northern foothills of the 
Richardson Mountains. | 
The fall migration is the 
time of the rut, the breeding period. Bulls have 
shady velvet, they have their manes, are in 
very good condition and it's the time of movement back 
to the boreal forest, the winter range. 
Just a few slides now, I made 


reference to some experimental and disturbance studies 


that we have carried out. Here is a shot of a caribou 
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utilizing a seismic line in the Eagle Plains area 
south of Old Crow. Here I believe on Old Crow 
Mountain part of our experimental study to ascertain 
the effects of compressor station noise on caribou, 
and there the two compressors are set up a this was 
during the spring migration. 

The last shot is,we have heard 
about the propensity of caribou utilizing roadways. 
Here's a shot of them utilizing a gravel road in the 
area of Prudhoe Bay. 

That concludes that. 

Mr. Commissioner, I have just 
one parting word. Throughout all this I have talked | 
about the gas pipeline. You've heard me conclude that 
the migration is vitally important. I would like to 
express my concern that there are situations that 


pose threats to the Porcupine herd, and I think it 


should be stated now, so that we are aware of them, aval 
I think I personally am very concerned about the impact 
of the Dempster Highway on the herd,inasmuch as it 
involves those factors such as vehicular travel, a 
highway through their spring migration route and so 
on, and I would just like to point out that very close 
attention will have to be paid by various governmental 
agencies to ensure that that herd is maintained in its 
productivity with respect to the access provided, 
the impact of the Dempster Highway. 

I would not feel comfortable 
knowing that we have discussed the pipeline at great 


length with respect to the herd, and ignored some of 
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| the other things that are going on, and I would view 

2 I think that that has to be a consideration for that 

3 herd. That's my comment. 

4 THE COMMISSIONER: Thank you 

" very much, Mr. Jakimchuk. 

6 | Well, we might be better to 

j adjourn now, Mr. Marshall. 

8 MR. GOUDGE: It would be 

9 hapful if we could adjourn now. I have advised counsel 
10 that*T think it might’ bée*useful if’we met for’ -a short 
lei time and discussed the order of cross-examining this 
L2 panel. 
13 THE COMMISSIONER: All right, | 
14 | well we'll adjourn now till two o'clock. | 
aS | (PROCEEDINGS ADJOURNED TO 2 P.M.) | 
16 | | 
a | 
18 | 
19 | 
20 
en 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


| 
THE COMMISSIONER: Well, I 
think we're ready to begin. 


MR. MARSHALL: Thankfou, S20. 


I would ask Mr. Hemstock to outline the mitigative 


measures. 


WITNESS HEMSTOCK: Mitigative 
measures described by the applicant were developed as 


a result of many, many consultations between environ- 





mental and engineering personnel and as a result of the 
Stated policy of the company that the protection of the 
northern environment was of prime importance. It was a 
matter then of sitting down with all of the disciplines 
and attempting to provide an optimum course; one which 
would not necessarily be best for any single discipline 
but which would in the overall provide the greatest | 
facility for total environmental protection. I should! 
probably point out too that I do not regard the present| 
proposal for mitigative measures as a static proposal. 
Studies are continuing, a great deal more will be 
learned through disturbance studies and on-site 
evaluation of northern pipelines between now and the 
start of construction, and it will be my object to see 
that efforts continue to improve and upgrade our 
protective measures. 

Arctic Gas has already taken 


| 


many of the steps which-are required to ensure that the| 





mitigative measures are implemented. These involve the 
Studies which have already been completed and the 


gathering together of the broad knowledge about the 
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environmajt which is illustrated, not only in the appli 


cation but also in the various reports which have been 
published. In the next phase of the planning, which 
we perceive as being design engineering, where more 
detailed knowledge is gathered on specific sites and 
where more precise information is prepared with regard 
to design, the input will be received from all of 

the environmental disciplines in order to ensure that 
good engineering design is also good environmental | 
design. Finally, when it comes to the construction, the 


mitigative measures will be implemented through the use 


of inspectors. The inspectors will have adequate 


training in the environmental disciplines and a know- 
ledge of pipeline construction. The inspectors on each| 
spread will be responsible to the Arctic Gas spread 


Manager for day to day field work but will have as well 


direct contact to the Director of Environmental Studies 
with regard to technical matters. They will be on the 


site at the various spreads in order to make sure that 





baseline conditions are as expected and that{these 


conditions which are then found on-site are still best 
handled by the mitigative measures outlined. It is a 

that such mitigative steps 
matter of company policy/ will be taken, and that ever 
measure possible will be implemented in order to prevent 
undue disturbance of the natural environment. 

Now to treat impact assess- 
ment, my overall assessment of the environmental impact 


of the project is described in Chapter 7 of 14.d. This 


chapter discusses the environmental impact of the proje 
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in both the short-term and long-term under eight 





major headings, and these are: terrain and minerals; 


water resources; air; aesthetics; vegetation; fish; 
birds; and mammals. The changes to the environment 


are considered in four ways: 


| 
MA The nature of the change which consists as we 
perceive it, in the physical alteration of the 
topography and the vegetation; 
bis The potential secondary alterations such as 
Siltation or erosion; 
a6 The alteration to the natural undisturbed environ- 
ment due to the presence of machines and people; 
4, The secondary alterations which result from No. 3, 
such as harassment. 

The degree of change is 
also a factor and consists of the immediate extent and 
intensity of the alterations, and the secondary scope 
of the alterations. A brief review of the impact of the 
project by separate disciplines is contained in the 
assessment statement. Previous panels have discussed 
terrain, air and water. 

Section. -7o25 5). os and a.2 
have been dealt with by a previous panel. Section 7.5 
deals with aesthetics. There will be an alteration of 
a limited area, both along the pipeline and at compres- 
sor stations and these structures or installations willl, 
in fact, change the original condition. The applicant 
has considered the various aesthetic concerns during 


detailed planning and construction so that insofar 
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as possible, the essential quality of the landscape 
upon the completion of the pipeline will be as 


Satisfactory as possible. It will be the object of 
those concerned with aesthetic considerations to make 
both the pipeline right-of-way and the peer 
installations blend as closely as possible with the 
present landscape. 

It was deemed that there would 
be little impact on the archaeological resources in the 
north because the preliminary surveys will locate sites 
on or near the right-of-way and allow either early 
Salvage or minor re-routing of the pipeline to 
avoid the sites. 

Professional archaeologists wi 
be employed to supervise the work and make sure that 
the materials recovered are properly recorded and 
assessed, and the results made available to the 
scientific community. 

Now to summarize the 
impacts, it has been Arctic Gas policy to consider 
advice from all of the environmental consultants with 
regard to the pipeline route and construction and 
operating factrs and to accommodate where possible 
their recommendations. It should be noted, however, 
that it is the responsibility of the staff of 
Canadian Arctic Gas to arrive at a final judgment in 
the event of conflicts between the various disciplines 


studying the environment. 
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It was my responsibility to 
See that the environmental impact stated in’ Section 
14.d of the application met the guidelines set by 
the government and that it accurately reflected the 
information received from our Specialists in the 
various disciplines. 

With regard to vegetation, 
it is my opinion that in terms of habitat the 
vegetational effects will be minimal. There will be 
an edge effect along the right-of-way and agronomic 
Species will be introduced for the short-term but they 
will be replaced by native species. The early 1940 


seismic lines and winter roads and those of more 


| 
recent times well illustrate the natural dicho) 
which takes place in disturbed areas in the Arctic. | 

With regard to fish, one of | 
the major concerns is the matter of siltation. However, | 
the very small portion of the stream basins that will 
be affected by the pipeline activity and the practice 
of winter construction would indicate to me that the 
impacts here would be short-term and localized. 

Oxygen levels are low in 
northern waters in winter and the applicant is fully 
aware that extra precautions will have to be taken to 
prevent the inflow of any contaminants into water course 
In all the years of shipping up and down the Mackenzie 
and in particular the last decade of moving chemicals 
and fuels to drilling well-sites, the record has been 
good and the applicant will strive to make it better 


in the operations which lie ahead. More access as a 











aa oF ; : - ; oe Pf i2e8e@' 
Pe ysilidianogess ym Bbw Bs, ss 


: he . : 

oe noLiase' ni Betate Josgais steno, Coe 
| yd gee aeniishinp e432 Jom noissollaqs s 
edt betneltet ylesssupos tf t6as bas 2 caput 












: 
5 






big 








aft ok etekistoeqa xvo mort bevisos+ no 
-Bentiqtoelb aveissv 













1! 
; noltsetepsy of buspez AcIW | iv 
. adit tetidsd to amzed ai ssi noinigo yg ei +t 18 
\ | 
. ad titw erent .leminim ed Iliw esosities isnoltstepev 7e ; 
) simonoxps. bas ysw-to-sapia edt prois tosite spies 6 of a 
7 i ¢ 

‘ ' - a 

| yad+ jud priet-tieda ont 102 beoubosrins ed [fiw geLoaq2 , if x 
: . a 
i ret ‘ ‘ Pe » ; 7 : 

) per yl4se eAT .eotneqe svisan yd Beosiqet ed Iliw PST Me™ 
‘i oa : 
: * ‘ . | rh 

. ator to saod+ bee ebsox tesniw bas esrtil oimetee ce Wie 
\ + 7 
hod tee bli tdstesz. [stutan ots steisen iIt iIfew eamts saecet ) bt {sas 
i . . » r * ie 

sitetA off at esets bodtedelb ot sosiq a6ae? do itiw el he 

j = 
ba Ta" dot? 7 (4 eT) ee" tk H ] A > 

co ano ,fdet? of Bispss AIIW } ot Ti 
: 4 : i i “-_ 
.TevewoH .A [tea to’ xedtem odt ai emtoonos sotem siz Cl al 
7 rw 
| (fiw 3sd3 enteasd maexsa od? to mois1og Iiams yrov scit | BI = 
: ; (tron 

| s9ntq St as vaiviios eakfeata od yd Betoetts od / ef a 

g * a) 

. 4 - 6 . cm, FR r e : i. : > os : G 
| efit +84 am of etsepibal biloow norgoetsenoD rsdaiw: to aN 

) heastisool bas mist-srore ed biluow sish siosqni ts 
. nit wol ets elavel nepyxo , Ss 

| yitut «) woblaqas sit bos tetaiw of etetsw mzedtion | ©S 
bs ' 


so? meisz ed of even Ifiw encisusseiq SsI3xS 252 SisWws 
eHeetuoo soatew otnt seitnsnimstjaoo yas to wo [tat eit jineveig 
eitneiseM eft awobh bas qu paiqgife io eisey oft ifs nt 
eltsnpimero pakvom to sbsoeb taal oft xs8Ipotsizeg ni bas 
need est brosez oft ,eotize-iLiow eset iiss ot anaie _ 
tosted ai sism oF eviite 


5 BB e82@89905 StoM  .Bbssiis 





ALEWEST REPORTING LTD. 13507) 
BURNABY 2, B.C. 





| 


Banfield, Dabbs, Gunn 

Hemstock, McCart, Jakimchuk 

In Chief 
result of the development will mean more fishing, and 
this of course must be controlled through the game 
management process. 

With regard to birds, I 
believe that the impact of habitat loss on birdlife 
will be minimal. Our greatest concern lies in the 
matter of disturbance - disturbance of populations 
at critical times by human activity, by noise and by 
aircraft overflights. We will do our utmost to control 
the activity of those employed on or on the periphery 


of our area of activity in order to minimize disturbance. 
There is nevertheless a core of activity which must go | 


on in the summer during construction of compressor st- 





ations. There will be one year of major activity along 


! 
the coast for shipment of major amounts of freight to 
the construction sites. I do not believe that there 
would be much impact from staging during the short | 
periods required for this activity which will include, 
of course, the off-loading of barges and the construction 
of the necessary staging sites themselves. 

A greater concern might be 
that of activities over the long-term with regard to 
the operation of the pipeline. This will include the 
servicing of compressor stations and the inspection 
of the pipeline. The applicant states that one to three 
flights per week at higher altitudes and on controlled | 
flight paths will be required to wervice the compressor 
sites, and that one or two flights per month along the 


right-of-way at low altitude will be utilized for 
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pipeline inspection. I submit that this amount of air 





traffic must be evaluated in the context of past 
activity in order for us to project the probable new 
impact on birdlife. We know that the Dew Line was 


constructed and maintained at sites along the Arctic 


| 
coast and that much of the support of this activity | 
was by air. The level of activity for Dew Line Sites, | 
While not directly comparable, certainly shows that | 
the coastal plain has been subject to disturbances in 
the past and that the pipeline construction and 
Operation is not markedly different in total than some 
of the past perturbations. 


AS noted in 13/b.1, one to 


three flights per week are expected to be required 





for servicing compressor stations. To serve the 


critical North Coast of the Yukon area with its three 





Stations would require from 20 to 30 hours of flying 


per month, or 240 to 360 per year. The schedule could 
be reduced during the critical three to four weeks the 
birds are staging for migration. 

With regard to mammals, the 
main concern is with the Porcupine caribou herd. The 
impact, in my opinion, will be alleviated by winter 


construction and by the monitoring and controls which 


Operation. Other large mammals will not be greatly 
affected. Furbearers are not likely to be affected as to 
numbers and the edge effect of the clearing of the 
right-of-way will change and perhaps improve some minor 


| 
the applicant will apply during the construction and 
habitat, but nevertheless will be a small impact in the 
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1 Overall scheme. 
2 Q Thank you, Mr. Hemstock, 
3 and now Dr. Banfield. 
4 WITNESS BANFIELD: Mr. Commis- 
5 





Sioner, the purpose of my testimony is to evaluate 
from an overall environmental or ecological standpoint, 
the applicant's proposal in this proceeding, having 
consideration for the impact of the construction, 
Operation and maintenance of the proposed pipeline and 
related facilities principally upon vegetation, mammals, 
birds and fish life in the area in which the pipeline 
would be located. 


I would like to explain my 


role in the project. In March, 1971, the predecessor 
to Northern Engineering Services invited me to serve 

as a consultant in the field of mammalogy. It was | 
proposed that I should undertake a general review of nah 
mammal research studies which were to be conducted 

by Renewable Resources Consulting Services Ltd. The 
actual field work would be conducted by Renewable 
Resources and my work would be to review its planning 

and research. I was asked to go into the field and 

work with and advise the field staff, and to review the 
field reports. I commented to Renewable Resources and 
Northern Engineering Services on such reports as far 

as the scientific excellence or logic was concerned: 

and with respect to the need for certain research project 


Since 1971 my role in the 


project has evolved into one of serving as a general 





environmental consultant. Over the past several years 
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: | 
2 the officials of Northern Engineering and the 

3 applicant have asked me questions dealing with subjects 
4 other than mammalogy, and I would give them my opinion 
5 or advice. There is perhaps a very good reason for 

6 | this, inasmuch as I have had extensive field experience 
7 of a very general nature. For instance, in my caribou 

8 Studies in the 1940's, I was required to do all of the 
) vegetation analysis myself, and therefore am familiar 
Bo) with the literature on Arctic ecology from a plant 
ue ecology standpoint. In addition, I am familiar with 
eZ climatology and the physical environment of the Arctic. 
13 Also, since 1971 I have be- 
14 come interested in the philosophy and practice of 

15 environmental and sociological impact assessments. 


| 
| 
It is my general interest, coupled with the experience | 
| 
| 
which I believe has led me into a role of a more | 


general nature, i.e. the review of the environmental 


studies. 
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3 

2 I have been involved from the 

3 outset of the environmental work in the project and | 
4 have had a role in determining the types of studies that 
5 ought to be undertaken. I suggested a number of areas | 
6 | that ought to be investigated, for example, an archaec- 
7 logical salvage study. I also suggested studies relating 
8 to mammals, namely: a study of the environmental impact 
9 of compressor station noise on wildlife; and, a study 

10 on whether native mice would destroy the grass that | 
hl would be replanted on the right-of-way. I was res- | 
E2 ponsible for recommending the study of the effect of | 
13 the pipeline on fur-bearers and the impact of that | 
14 effect on the native trapping industry in the North. | 
ula) I was consulted with respect | 
16 to employment of individuals or firms to do some of the | 
7 environmental studies that were carried out. I have had 
18 a role in reviewing the reports of the consultants as | 
19 they have come out and I have been involved in the editing 
20 process with respect to many of these studies. In this| 
21: regard, I participated-in the preparation of the en- 
22 vironmental assessment portion of the application. I 
Zo have, particularly in the area of mammal studies, been | 
24 more directly involved in assuring that a good research 
25 program in Northern mammalogy was undertaken. 

26 Finally, I have attem ped to | 
a maintain a continuing dialogue with environmental and | 
ao conservation groups in order to determine their concern 
29 with respect to the environmental impact of the swat ea 
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1 
yi THE ENVIRONMENTAL IMPACT ASSESSMENT PROCESS 
3 I would first like to comment 
4 upon the environmental impact assessment process and 
5 the methodology of environmental impact prediction. Th 
6 art, or science, of environmental impact assessment | 
4 : is still in its infancy. The American National | 
8 Environmental Policy Act of 1969, is generally accepted 
9 as the starting point. Up to the present, government 
10 guidelines have been very general and only a few assess 
5 Bb ment methods have been tentatively recommended. There | 
12 is no generally accepted single method of analysis. thd 
13 environmental impact studies sponsored by the OF icant | 
14 commenced in the spring of 1971, and may be considered 
75 as pioneer studies in the field in Canada. 
16 In terms of the environmental 





impact assessment process, it is significant that in 


this project, environmental planning was conducted from 
the beginning simultaneously with engineering planning. 
Both environmentalists and engineers addressed them- 
selves to the concerns of alternatives, long-term and 
short-term impacts, direct and indirect consequences 

as well as cumulative effects of the pipeline on other 
facilities. 

It is also significant that in 
this case the environmental impact assessment was con- 
ducted prior to approval being granted for the project. 
The environmental impact studies of several similar 
large projects were conducted after the decision had 


been made to go ahead with the project, or after con- 
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struction had been commenced. 

I would also like to comment 
upon the relationship between environmental impact 
assessment and environmental protection. Hey tect See 
impact assessment naturally forms part of the engineering 
planning phase and final design stage. At that time | 
mitigative procedures and contingency plans may be | 
developed. Environmental protection is an active phase | 
commencing at the construction stage and is accompanied | 
by environmental monitoring. It is the responsibility 
not only of the sponsor but also of the governmental 


agencies involved and the concerned public. The 





environmental consultants engaged by the applicant were 


| 
charged initially with the environmental impact BES e Ion 
and later with defining mitigative procedures and | 
monitoring. The Environment Protection Board has | 
directed its attention primarily towards the subject ae 
ee ereneal protection. 

ENVIRONMENTAL IMPACT ANALYSIS 

One of the earliest methods 

proposed for environmental impact analysis was the 
environmental matrix of Leopold, et al (1970). The 
matrix format indicates the interactions between en- 


vironmental factors on one axis and construction and 


Operational activities on the other axis. And excellent 


presented by the Environmental Protection Board's 1974 
Report No. III. Several authors have pointed out seriou 


example of the environmental impact matrix has been 
shortcomings of the matrix method of environmental impac 
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2 analysis. In the first place the matrix lists only simple 

3 direct relationships between an environmental factor an 

4 one human activity. It cannot deal with complex inter- 

5 relationships involving several factors. We know that | 
6 ecological relationships are typically a complex networ 

9 of relationships between organisms and their environment. 
| Secondly, the matrix is a static instrument. It deals | 
S) with conditions at one point of time, it cannot descr ibe 
10 a dynamic situation. We recognize that nature is | 
12. constantly changing plant succession for instance. | 
12 Finally the information provided in the matrix is of | 
13 limited value. It may simply indicate impact or no | 
14 impact, or provide a colour or figure indicating on 

15 an ordinal scale, indicating an ordinal scale such as 

16 high, medium or low impact. Such data are personal 

17 value judgments of the designer and not subject to | 
18 strict statistical analysis. | 
19 It is now recognized that such] 
20 a matrix is best used to identify environmental concerng, 
21 rather than to present a final environmental impact 


assessment. The environmental consultants asso. ciated 
with the project chose not to present such a graphic 
representation in the Environmental Impact Statement 


14d, because of these limitations. However, at an 





early stage of the studies such environmental concerns 
as the effect of compressor station noise on caribou | 
and the effect of regular maintenance flights on stagin 
snow geese were identified in list form for further 


study. 
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; 
2 Indeed, the consultants | 
3 associated with this project chose to use standard | 
4 scientific experimental methodology to obtain | 
5 quantitative data from impact simulation studies. The | 
6 main advantages of this method are that quantified data| 
a are obtained, decibels, ee altitudes in feet, | 
8 numbers of animals responding to a disturbance, etc.; | 
9 and these are subject to normal statistical analysis. | 
10 These data may be judged objectively by a second party | 
11 choosing his own criteria and standards. Another | 
12 advantage is that this information forms part of the | 
13 general science data base available to all scientists | 
14 interested in northern ecology. | 
BB | 
16 
aia | 
18 | 
; 
20 | 
a1 
22 
23 
24 
25 | 
26 | 
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Another method we might 





have used is the cost/benefit analysis. This method | 
may be used effectively in certain natural resource | 
cases such as an evaluation of the impact on the | 
trapping industry. However, it would not be acceptable| 
for an overall environmental impact assessment as many | 
environmental values such as "wilderness" are intangible 
and not equatable to dollars and cents. | 
We have made use of one | 
of the standard methods of environmental impact 
analysis in the presentation of map overlays as 
represented by the wildlife distribution atlases. 
Several environmentalists 


(including those among our own consultants) proposed 





an ecosystem approach as the ultimate goal in assessing| 
the environmental impact of the project. Hopefully 
at some future date such an analysis may be possible. | 


Unfortunately, at this time we do not have the tech- | 


nigues, nor baseline case studies available for com- 
parison. Currently this method calls for extrapolation 


of findings from the I.B.P. sites at Point Barrow, 


| 
| 
| 
| 
Alaska, Devon Island and Char Lake, Cornwallis Island | 
(in the Canadian Arctic Archipelago). Originally it | 
was thought that the Arctic and Subarctic ecosystems | 
were "Simple". We are now learning how many varied 
ecosystems there are in the north. Certainly each of | 
the main tundra plant Souris compose a distinct | 
ecosystem type as well as several in the coniferous 


forest. Aquatic ecosystems include: marine, esturine, 


coastal lagoons, lakes, tarns -- that's a Scottish 
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2 word by the way meaning tundra pool -- and several 

3 river and stream ecosystems. A complete analysis of 

4 energy flow through all of these is an impossible task | 
5 at present. As a result of these is Lae atiene we 

6 chose to study the important "indicator" species such | 
; as spruce, willows, sedges, grasses, caribou, wolves, 

8 geese, raptors, Arctic char and grayling. These are | 
9 not only important economic species to man but are | 
10 dominant links in the energy flow through their eco- | 
il systems. If an important dislocation were to be pro- | 
12 Guced in an ecosystem, it would probably be identified | 
13 early in the population change of one of these | 
14 "indicator species". | 
15 Frequent mention has been 
16 made of the baseline studies conducted by the Appli- | 
17 cant during this hearing. Very few intensive studies 
18 had been conducted in the region through which the pipe 
19 line might pass because of its remoteness prior to the | 
20 initiation of the Applicant's environmental program. | 
21 I believe it is b eee: | 
22 recognized that in this case industry has made a | 
33 tremendous contribution to basic environmental studies 
a4 in Northern Canada and in Alaska as well, particularly 
25 the northeast corner of Alaska. Government agencies 
26 and the foundations such as the Arctic Institute of | 
27 North America had not previously had the funds to under 
28 take studies at the level that has been undertaken with 
29 respect to this project. The project has made a major 


contribution to our knowledge of fish and wildlife in 
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Jakimchuk, Banfield--In Chief 
this large area of North America. I believe that we 
now have sufficient information to form the basis of 
an adequate environmental impact assessment and of 
mitigative procedures to protect the dat tee nae: 
In the field of predic- 
tive studies, we must recognize our limitations at 
the present state of knowledge. After all we are still 


having trouble in forecasting tomorrow's weather, the 


stock market closing quotations, or next year's 





unemployment figures. It is perhaps rather glib to 
state*ithat? the’ futtire as"dvynamic Sore ais? difficult to 
predict the imput of many dynamic variables to 

future events. 

"Worst Case" analysis | 
has become a recognized part of the environmental | 
impact analysis since 1972. It is comparable to con- 
servative engineering design specifications for build- 
ings-or bridges.“ It “is ‘al'so-used in the land use 
planning process. It is related to risk prediction. 


True, "worst case" examples are based upon long records 


| 
| 
| 
| 
| 

of events that can be reduced to a probability. Such 

records are: 50 year flood levels, ship collisions at 

sea, pipeline ruptures per mile/year, train wrecks 

per mile/year, air disaster per air-mile, or earth- 

quakes of magnitude 6 (or 8) per 100 years. Each such 


data -- with such data on hand one can predict a "worst; 


! 
case" using whatever criteria youwish: 50 year flood | 
| 


levels or 100 year seismic risk. Unfortunately, we 


have not built up many of the required data for northern 
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Canada to offer a valid "worst case" prediction. In th 
case of the caribou, for instance, the worst case Pat 
tories described in the literature relate to the 
construction of railways and permanent roads across 
caribou range. The data for elevated pipelines are als 
suggestive. I am not aware of any data associated with) 
the construction of a buried pipeline that would offer 
the basis for a worst case prediction. 

Scenario writing is also 
considered to be a legitimate method of future Studies. 
A scenario describes a possible course of events 
assuming certain conditions, usually starting with 
current events. A number of scenarios relating to the 
same variables should be compared. There are 
several well known realistic but disturbing scenarios ih 
ecology such as Rachel Carson's introduction to Silent | 


} 


Spring (1962) .or Erhlich's Eco-Crisis (1970). Some 





forecasts of dire consequences to caribou or snow 
goose populations as a result of the construction of a 
northern gas pipeline must be recognized as similar 
"environmental doomsday" scenarios. They are personal 
value judgments that should be balanced with other 
more optimistic scenarios in the decision-making 


process. 
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1 For my part, I would prefer 

2 to draw conclusions based upon our simulated impact 

3 studies and the generally accepted literature on 

4 Caribou ecology and behaviour. Over the past 40 ene, 

5 the caribou herds have been studied scientifically in 

6 Canada, the numbers havawaxed and waned. We have thought 

7 that factors such as climate, forest fires and hunting 

8 have been important factors, but the records do not | 
2) always confirm our opinions. | 
10 - - The acceptability of the | 
1k. environmental impact. When an environmen talist reaches 
12 . the point of drawing a conclusion from his impact 
sa, analysis, he finds that there. is no generally,.accepted 
14 method of stating his conclusions. In most 
15 amen environmentalists are forced back to use personal 
16 value Sete in expressions such as, | 
Hhy, "little environmental impact, or serious : 
18 detrimental environmental impact." | 
L9 More recently authors have defined their expressions 
20 in more objective terms such as, | 
Pall Klose. Of, LOS hab. tak.” “etc. 
22 I favor the test for the | 
23 acceptability of expected environmen tal impacts | 
24 by comparing the predicted environmental effects of | 
22 the proposed human activity with the observed environ- 
26 mental effects of natural disturbances. At present 
27 this test is only in the conceptual stage and can | 
28 || onlybe used as a method of direct observation. In 
29 the case of some environmental factors such as 

30 | dissolved solids in aquatic ecosystems, the quantified 
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data are available wo test the concept at a mathematical 


level. This has been done in the U.S. Department of 





the Interior's Final Environmental Impact Statement on 
the Garrison Diversion in North Dakota, 1974. 

There, the predicted increase in dissolved solids in the 
rivers was compared with the fluctuations in the natura 


loads before implementation. 


There are many natural dis- 
turbances such as solifluction, slumpings of the active 
layer, caribou trails, wildfire, and stream erosion 
which cause local environmental disruption to certain 
physical and biotic components in the environment. 
However, other natural forces such as soil erosion, 
sedimentation and plant succession heal the disturbances 


in a natural time span. I believe that where, as here, 


the impacts resulting from human activity such as clear- 





ing a right-of-way, trenching, backfilling, and 7 
rivers are no greater than disturbances due to the 


natural phenomena discussed above, and especially where 





we are assisting natural plant succession by revegetat- 
ing the right-of-way, then the environmental impact is 
acceptable. 

I have proposed that the comp- 
arison between impacts should be based upon local 
natural disturbances. A problem is encountered in extend 
ing the comparisons over such a broad scale as to 
include natural catastrophes such as earthquakes, vol- 
canic eruptions, or 100-year flood levels. Such 
extreme examples might not be considered as 


acceptable impacts by many. One must set arbitrary 
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In Chief | 
1 limits to the scale. I have chosen to use a comparison | 
2 natural disturbances such as stream erosion, active | 
3 layer slumps, solifluction, natural fires that occur 
4 with a frequency of about once in five to ten years. 
5 This approximates the time scale in which we expect 
6a the revegetation of the right-of-way to be effective. | 
7 While this test applies well | 
8 to the pipeline right-of-way, it is less effective 
9 when applied to the construction and operation of | 
10 other facilities such as compressor stations. | 
Lz The environmental impacts of such facilities are site | 
12 Specific and must be analyzed individually. There is 
is Still one component of the total impact that might be 
14 treated objectively on a comparative basis, that is 
1D the amount of habitat removed by the gravel pad from tic 
16 total habitat available to populations of plants and | 
17 animal species. This might be compared to landslides | 
18 in mountainous terrain. However, a large component 
19 of the total impact of these facilities falls within 
20 the area ofaesthetics, wich is subject to differing 


personal value judgments. This problem was discussed 


Statement and such impacts were described as problematic 
In these cases we are forced to use the language of 
personal value judgments such as little or major 
environmental impact. 

‘Similarly, there is no method 
available, to evaluate ‘thetotal impact of the project 
on the combined components of the environment such as 


fishes, birds and mammals, from an overall standpoint. 





| 
in the Garrison River Diversion Environmental Impact | 
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Quantitative data can be collected on the responses | 





of individual environmental components to different 
Magnitudes of disturbance. For example, we can measure 
responses of snow geese to aircraft disturbances, 


or caribou to simulated compressor station noise. 


Unfortunately so far the summation of the relative 
importance of these disturbances to geese and caribou 


is still in the area of personal walue judgment of 





experienced environmental biologists, or better a team | 
of experienced biologists. | 
| 
For my part, jb still try sO 
guantify my conclusions. 
| 
Thi this instance since both | 
Snow geese and caribou are herbivores in the ecological) 
scheme, they: are strictly comparable, their combined 


population biomasses may be compared to obtain a 


| 


figure of relative ecological importance. Or you might | 





consider their importance as food to northern native 
residents. (In each of these comparisons, the caribou 
appear to be more important). 


Cumulative impact assessments 


| 
| 
We recognize the complex web of relationships between 
man’s physical environment, cultural backgrounds and | 
social and economic factors. Few attempts have been 
made by systems biologists to produce conceptual or 
mathematical models of the world system. The general 
systems approach is to break down the larger system ) 
into smaller sub-systems and to study the inter~-relat- 


ionships within each, and then try to fit them together. 


In this case we have studied 
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1 the environmen tal impacts of the proposed pipeline 
z aS a component of a larger complex. Others have studied 
3 other components such as the impacts of the petroleum 
=) Many future developments in 
the north such as political evolution, population growth, 


growth of service industries, perhaps a railway are 
quite unpredictable at the present. I think that each 
future major development should also be analyzed for 
its social and environmental impact when each is 


4 production industry. | 
| 
| 
| 
proposed. | 
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Mitigative Procedures -- 
When I became associated as a consultant to this 


project, I started working with the engineers and other 


we have been able to isolate each one of the environ- 


| 
| 
environmental consultants. Through our review —— 
mental concerns. We have attempted to define each | 

| 


concern in a context in which it could be investigated, 





that is, in terms in which quantitative data could be | 
gathered and the results obtained objectively appraised 
The major engineering 
features, that is, the buried and chilled pipeline, 
backfilling and re-vegetation, laid to rest much of the 


environmental concern which I had. Adjustments to the | 


| 
{ 
| 
{ 


routing of the pipeline away from sensitive areas laid 
to rest other concerns. Arctic Gas' test facilities 


demonstrated its ability to mitigate potential adverse 


| 





physical environmental impacts. Other procedural 
adjustments were made: the use of winter roads, and 
ice roads, light impact-wide tracked vehicles, the 
development of management procedures such as control 

of personnel, aircraft flight patterns, and local 
terrain restoration procedures. It was simply a matter 
of running down concern after concern, documenting it, 
collecting data on it, simulating the real situation 
where possible, and then taking readings of how wildlif 
actually responded to these simulated situations. Of 
course, we are still pomeeceted with actually building 
the pipeline and encountering unforeseen problems. But| 
here we must rely on contingency planning to deal with 


individual problems as they may occur in final design. 
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It may take innovation 
from time to time, but I am confident innovations will 
be forthcoming to deal with local problems. 

Residual Impact -- As 
a result of my overview studies I have come to the 
conclusion that the construction and operation of a 
buried, chilled pipeline along the Applicant's Prime 
Route will not have a significant detrimental impact 
on the components of the living environment. It is 
my Opinion that there will actually be little direct 
adverse impact on wildlife, fish and vegetation along 
the proposed route if it is constructed and operated 
according to the plans developed by the Applicant. wel 
of the detrimental impact will be indirect in nature as 
a result of increased human disturbance. With the 


completion of the Dempster and Mackenzie Highways in- 





creased future human activity along the route is 
inevitable. 

I have also concluded tha 
the proposed Prime Route is significantly preferable 
to the Interior Route, on the basis of an overall 
assessment of biological environmental concerns. 

I admit that these con- 
clusions are largely personal value judgments, but they 
are supported by the Applicant's quantitative 
experimental data and twenty five years experience in 
northern ecological padearone 

| MR. sMARSHALD: Thank you, Dr. 


Banfield. Mr. Hemstock, I believe you indicated in 
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Hemstock, Dabbs, McCart, Gunn, 
Jakimchuk, Banfield--In Chief 


: 
2 your evidence that you had overall responsibility for 
3 the preparation of the environmental statement for 
4 Canada, north of sixty, which is marked Exhibit 57. 
5 WITNESS HEMSTOCK: A Yes, sir. 
| Q I take it, it would follo 
7 | then, sir, that you support the summary of the impacts 
8 that are set out in the exhibits? 
9 A Yes, sir. 
10 @) Mr. Dabbs, within the 
1} area of your discipline, do you have any comments to 
12 make on the impact, the environmental impact statement 
13 Exhibit 57, as it pertains to vegetation? Do you 
14 support the summary of the impacts that are set out 
15 in the exhibit as they relate to your discipline? 
16 | WITNESS DABBS: A I have 
17 no other comments and I support that. 
18 Q Thank you. Dr. McCart, 
19 in the area of the aquatic environment, are you in 


21 in the Exhibit 57? 

22 WITNESS McCART: A Generall 
yes. 

24 Q Do you have any other 
comments that you want to make pertaining to it not 
already spelled out in your evidence? 

27 A No, I think not. 

es 0 Mr. Jakimchuk, in the 
area of mammals, do you agree with the summary of the 


impacts as set out in the environmental statement of th 


20 agreement with the summary of impacts that are 3 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 


| 


Hemstock, Dabbs, McCart, Gunn, 
Jakimchuk, Banfield--In Chief 


Applicant -- Exhibit 57? 

WITNESS JAKIMCHUK: A _ Yes, I 
ae. 

Q Mr. Gunn? 

WITNESS GUNN: A I would 
like to make exception to Dr. Banfield's theory that 
bigger is necessarily better when comparing caribou 


and snow geese. 


MR. MARSHALL: I think we could 


all see that one coming, sir. Dr. Gunn, specifically 
with respect to the environmental statement of Arctic 
Gas which is marked as Exhibit 57, the Environmental 
Statement of Canada, North of Sixty,are you in general 
agreement with the summary of the impacts that are 


set out as they relate to your discipline? 


A That is not what we know 
ae JAD, is it? 

@) Yes, 14D. 

A I have a few minor -- I 
agree with it in general terms. I have a few minor 


disagreements but they are all of a minor nature. 
O Fine, thank you. I have 
no further questions of the panel. Mr. Commissioner, 


Dr. Gunn mentioned to me that there has been a film 


prepared that describes the environmental research that 


has been carried out and includes a description of the 
disturbance studies that were carried out and it is 
entitled "The Arctic, The Wildlife, The Pipeline". It 


was produced by Robin Gunn Ltd. for Arctic Gas in 1973. 
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ALLWEST REPORTING L.TD, 
BiUPHABRY 2, B.C. 


Hemstock, Dabbs, McCart, Gunn, 
Jakimchuk, Banfield--In Chief 


1 

“| It is a 28-minute film. The members of the panel 

3 thought that it would be of interest to the Inquiry. 
4 I'm not suggesting we 
5 


show it now, sir, perhaps I could speak to Mr. Goudge 
about a suitable time. I think my learned friend is 
anxious to commence his cross-examination but I think 
perhaps later in the week or when the panel returns 
we'll find an appropriate time to show the film. 

THE COMMISSIONER: Certainly, 
fine. 

‘MR. GOUDGE: Or it may be, sir, 
that it will have material in it that would form the 
basis for questions. It might be better to do it 
earlier rather than later in the process of dealinu 


with this panel. 


MR. MARSHALL: Well, the film 
is here, sir. It would just simply be a matter of 
setting up the projector which we could do. 

THE COMMISSIONER: You haven't 
seen it. 

MR. MARSHALL: I haven't seen 
it. Mr. Carter has seen the film and I believe Mr. 
Goudge has seen pee 

THE COMMISSIONER: Well, why 
don't we -- 

"MR. MARSHALL: We could break 
for coffee now, sir, and then set it up and show it. 


Is that -- ? 


THE COMMISSIONER: Well, I was 
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ALLWEST REPORTING L.-TDO, 
BUPNABY 2, B.C. 


Hemstock, Dabbs, McCart, Gunn, 
Jakimchuk, Banfield--In Chief 
Cross-Exam by Gibbs 


' 


1 

: going to say, let's start off with some cross- 

; examination and then at coffee break it could be set 

4 up. I thought we might wait till 4:30 or 5:00 ana 

: show it then when we had pretty well run out of steam 

} or gas and everybody would welcome just sitting back 

4 and seeing a film. 

d Just before we go on to 

d anything else. Dr. Gunn, you said that the pipeline 

i along the coast would do more damage from an 

ae ornithological point of view than it would if it were 
> to run along the interior and Mr. Jakimchuk, you said 
AB it more damage if it were to run along the interior to 
- the mammal population generally than if it were to run 
Me along the coast. Dr. Banfield, I take it you would 

ve agree with Mr. Jakimchuk's proposition? | 
A WITNESS BANFIELD: A Yes, sit, 
“S I also agree with Dr. Gunn's analysis as well that if 
wo one were to consider the pipeline solely on the basis 
a of ornithological concerns,the interior route is 

A preferable. 

ED Q But you, yourself, consid 
as ering it from an overall point of view think it would 
24 do more damage along the interior route than it would 
35 along the coast? That is, lumping the birds and the 
26 mammals and everything else into one big package? 

ba | A Yes, and including as 

28 much as terrain disturbance as well down that far. 

29 CROSS-EXAMINATION BY MR. GIBBS: 


Q You have heard Dr. Banfield 
30 
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Hemstock, Dabbs, McCart, Gunn, 
Jakimchuk, Banfield 
Cross-Exam by Gibbs 





tell us that all is well, it seems a little 

to get down to some facts but perhaps I could start | 
with Mr. Dabbs and ask him a few questions on his | 
vegetation. | 


Could you turn to page 7 


of your prepared evidence, Mr. Dabbs? 


WITNESS DABBS: A Page 7, 
mine starts at page ll. 

I beg your pardon. 
I'm sorry. Yes. 

You have page 7? 


Yes, I have it. 


0 FP O FP DO 


And would you look at 


el 


the last paragraph where you say that "to gain an 
understanding of the structure and to a degree, the 
| 


function of botanical components of the ecosystems tra-| 


ersed by the proposed pipeline, field investigations 





1 


were undertaken which have produced the classification 
of the terrain and the associated plant communities." 

Then you say, "By 
reducing the complex landscape to a manageable number 
of ecologically meaningful units".. 

How do you go about 
doing that? 

A Just as described. It's 

a matter of classificationof terrain to start with and 
then ea Ses: plant communities which are 
associated with land form units. These, then 
form those,what I consider ecologically meaningful unit 


functioning biologically. 
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ALLWEST REPORTING L.TD. H 
BURNABY 2, B.C. 


Hemstock, Dabbs, McCart, Gunr., 


Jakimchuk, Banfield 

; Cross-Exam by Gibbs 

5 Q Well, describe for me 

4 an ecologically meaningful unit. 

; A Using then as an example 
: which I think is the easiest way. The sedge -- using 
: a simple one -- the sedge tundra communities associ- | 
if ated with depressional land forms in the Arctic coastal) 
plain. Those in themselves are a meaningful unit. | 
4 They repeat themselves again and again across the 
-f landscape. | 
ime 
12 
13 
14 
RS) | 
16 | 
LY | 
18 
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ALLWEST REPORTING ETD, | 


lon) 


[e0) 


BURNABY 2, B.C. 


ee 


Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. 
Cross-Exam by Gibbs. 


Q A meaningful unit then 
is a type of soil with an associated kind of growth 
on it? | 

A A meaningful unit is a 
classifiable community which does encompass the 
soil and the land forms that it is associated with. 


meaningful 
Q And in an ecologically/unit 





can you have more than one type of growth on that 
particular kind of soil? | 
A Oh, yes. 
Q And do you then plot out 
a piece of ground and consider that sd eats 
unit and determine what the soil is and what the various 
types of growth are that are upon it? | 
A We never plotted it out | 
or mapped it out as you described. We have classified 
and described those units in the various reports cited. | 
OeWell..esian Trdon be understand 
how you start with a complex and get to, and break it | 
down into these manageable number because if you take | 
a form of soil and everything that grows upon it, don't 
there 
you have a complex landscape right/in your selection? 
A Yes, you have a complex 


landscape to start with. That is quite true and it 


| 

| 

doesn't change. the complexity of the. landscape but it | 

| 

organizes the landscape .into meaningful units that can | 

be dealt with individually. | 
Q Well, what do you do? Do 


you take something like you said sedge, and determine 


x 
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ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. 


Jakimchuk, McCart. 
Cross-Exam by Gibbs. 


Banfield, Dabbs, Gunn, —_ 
where it grows, all the different kinds of soil and 
terrain and drainage and all the rest of it in which 
it grows? 

A Sedge communities is an 


example. Use another obvious one. The white spruce 


communities that are found on river flood plains is 


a unit “in itself. 

Q And when you have gone 
through all that, you must have a vast number of 
ecological meaningful units? 

A There is a large number, ye 

Q And how does that help you 
to understand the complexity of the total landscape? 

NR SWellyrsiniwithout 1t, you 
would be speaking of something completely undefined, 


unorganized in your own mind. A classification of any 


: 
| 
system, whether it is a plant community of the Mackenzie 
Valley, whether it is a classification of genetic units 
within a species, is a function of a human mind that 
we have to organize things into related units before 
we can deal with them. 
Q Well, maybe I am making 

it overcomplicated then. It is sort of a shopping list 
of what kind of plants grow on this kind of soil and 
this kind of temperature and drainage system? 

, eo ase lista matted tet ie Se seccie| 
plant ecological investigation which starts with the 


classification of landscape. JI am not sure what your 


question was just now. 
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Cross-Exam by Gibbs. 








1 
2 Q Well, ‘réallyeit°iscavbist | 
3 of plants that grow in various parts of the northern | 
4 environment. Isn't that what it is? | 
5 A Not quite because a list 
6 of plants can be generated without any classification | 
| the concept | 
7 of plant communities. I think/here, that may be | 
; escaping us in this discussion, is that of communities, | 
9 plant communities. We can list all of the species eéaicd 
10 Maybe we would have 400 species in the Mackenzie Valley | 
Aol: but we don't have 400, necessarily have 400 plant 
see communities. 
13 Q No. So what you do then | 
a is what I said. You select an area of ground and you 
15 determine what is in that plant community? | 
16 A That may be the procedure | 
17 in arriving at that classification, yes. | 
18 Q Well that was what I was | 
19 trying to get at. What procedure, how do you get to 
20 these meaningful ecological units? 
ay A Well if that is the question, 
22 we could go through the steps very briefly. een 
a9 is firstly organized by the influences of a climate on al 
24 broad scale, as we have discussed,as everybody in the 
ee room here is quite aware of, the change of structure 
26 | from north to south, south from the tundra through open- 
+8 forest tundra, through the boreal forest. That in itsel 
28 is the first level of Srcaneee tees 
29 The next level of organization 


. would be in the physiographic units. I think physio- 
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Banfield, Dabbs, Gunn, Hemstoc 
Jakimchuk, McCart. 
Cross-Exam by Gibbs. 


graphic, that in itself is another level of organizatio 
In those physiographic units there is a breakdown of 
the terrain into land forms and I believe Dr. Mollard | 
has gone on ad! considerable length defining for you what 
a land form is. That in itself is the next level of 
organization. 

On those land forms then 
biota have organized themselves under the influence 
of climate and microclimate and material exposure etc. 
into communities that are associated with different 
positions on those land forms so that on one large 
land form you can have more than one plant community 
type. So that is the level of organization I am speaking 
of sir,so that we have them in some logical sequence 


and organization in order to deal with them in some 


logical manner. 

Q All right. I understand. 
Would you turn now to page 8 of your prepared evidence, 
please. And again the last paragraph on that page, "A 
third area of research which has been underway for the 
past three years has been one of environmental moni- 
toring. The objective of this program was to establish 
the natural conditions of drainage, soil and vegetation 
in a representative study area in the Mackenzie Valley 
prior to construction of either a highway or a pipeline! 
Where was the representative study area located? 

A The particular study area 
referred to here is the Chick Lake Basin, Donnelly River 


system about 70 miles north of Norman Wells. 
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Jakimchuk, McCart. 
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Q And how large would the 


7 study area be? 























4 A I would have to check the | 
> map to give you an exact figure in numbers of square 

6 | miles. It is an entire lake, river, drainage system. 

7 || Q I don't need exact Hobe eee) 
8 Can you tell me roughly in miles what dimension it was? 
9 A The area covered in the 

10 study would be approximately 50 square miles as I recal 
VE from the map. 
12 Q And you say,sin that that 
ot} is a representative study area? Do you intend to convey 
14 | by that that the results obtained from your monitoring 
bs there, would apply anywhere throughout the length of | 
16 your pipeline route? 

17 | PaO SiG eet. 1s mesures al 
18 of the mid-Mackenzie Valley. 
nes) | Q Of that area of the Mackenzie 
20 Valley? 
Zh. A The mid-Mackenzie Valley. 
aes Q And so that really the 

23 results of your environmental monitoring there, really 
a are of no help other than in that mid-part of the 

25 Mackenzie Valley? 

26 | A No, they are intended only 
27 | to monitor changes in that area. 

28 Q And have you plans for any 
29 


of these representative study areas anywhere, anywhere 


| 
2 else along your pipeline route? 
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Banfield, Dabbs, Gunn, Hemstock 
Jakimchuk, McCart. 
Cross-Exam by Gibbs. 





made suggestions for future investigations to the clien 
Q Where? 


A We have plans. We have | 
| 

A Those areas haven't been 
selected as yet but they would to be representative 
obviously we would need a situation in tundra regions 
and probably in the southern Mackenzie Valley. 

Q Well you say later in that 
paragraph, "The objective will be to return to the same 
site.during the time of construction and for a period 
of time following construction in order to measure and 
confirm environmental impact predictions". Are 
the environmental impact predictions contained ina 
volume that has been filed with us here? 

A Yes, I am referring there 
to our predictions as I made in Exhibit 14 B. 

Q I see. Will you turn 
now Mr. Dabbs, to page nine of your prepared evidence. 
And in the first paragraph you are speaking of a vege- 
tation survey program and you say,"In 1947 the program 
was extended to include a case history study of existing 
pipelines . in western Alberta, 
through the Crow's Nest Pass into British Columbia and 
across southwestern Saskatchewan. Would you define 


what you mean by a case history study? 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam bv Gibbs | 
WITNESS DABBS: A study | 
of existing pipelines, sir; of course studies in the 
Mackenzie Valley have not been able to address them- 
Selves to an existing pipeline as one Simply doesn't 
exist. In this case south of 60 there are pipelines in | 


existence largely parallel to the proposed Arctic 


Gas line that lend themselves to study. 





in that case history study? 
A We were examining the 
problems that had been associated with construction of 


pipelines as they deal with our field of restoration 


Q And what were you studying 
| 


and erosion control, identification of erosion problems 
as “they relate\to different river«ecrossings.or terrain 
types;during the course of that work, of course, we 
did carry on a fair amount of sampling of currently | 
undisturbed communities, forest communities as a data 
base or the calculation, up-dating of forest 
productivity tables for Alberta, in order to assess 
the loss of timber if a right-of-way is cteared through 
Such areas. 

Q What pipelines did you 
study? 

A Through Alberta we 
studied the Alberta Gas Trunk Line system largely. 

Q Not the entire system? 

A No, not the entire system 
The main trunk bine south from the Hay River crossing, 
I don't know what the name used to refer to it, and 
at a number of places along the eastern slopes of the 


foothills,Alberta. 
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Banfield, Dabbs, Gunn 
, Hemstock, McCart, Jakimchuk 

Cross-Exam by Gibbs 
natural gas pipeline through the Crowsnest Pass into 
British Columbia, Kingsgate, places along the Alberta 
Gas Tunk Line system as it crosses (agricultural 
lands en route to Empress and of course places on the 
TransCanada Pipeline system in Saskatchewan. 

0) And was it part of your 
objective to learn something there which would be 
applicable north of the 60th Parallel? 

A No, sir, the objective 
there was to know what we could about Pipelines and 
their impacts in Alberta for that leg of the Arctic 
Gas project. 

Q You don't expect to 
extrapolate any of what you learned there into any 
abea north of the 60th Parallel? 

A Ef ft*s possible, 
perhaps, but our objective was not nhecessara ly todo 
so. 

Q And is that case history 
Study contained in any report or document that's been 


filed with this Inquiry? 


A Not as yet;it has not 
been completed. 

Q When do you expect it 
to be completed? 

A in, the: next. comm! eof 


months, but I would have’ to consult with the author. 
Q You didn't conduct the 
study then? 


A No, a member of my staff 
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1 conducted the study. | 
2 Q Could I enquire of you, 
3 Sir, through Mr. Marshall, whether this study will be | 
4 produced when it's been completed, to Mr. Conmissioner? 
5 MR. MARSHALL: Who do you | 
6 | want to answer the question, the witness, me, or the 
7 Commissioner? | 
8 MR. GIBBS: I asked the ateiees| 
9 sioner if I could enquire through him of you whether 
10 the study would be produced when completed. 
sa MR. MARSHALL: I don't see any 

ie reason why it couldn't be. Mr. Hemstock can speak for 

13 the company as to what their plans are for publication 

14 of it. Will it be published? 

15 WITNESS HEMSTOCK: I see no | 

16 problem in publishing it. | 
17 MR. GIBBS: It will be volun- | 
18 tarily furnished here when it& ready, is that right, | 

19 Mr. Hemstock? 

20 A Yes. 

Za Q On the same page 9, in 

22 item No. 3, Mr. Dabbs, you say that your survey program 

23 in 1975 was to indicate some of the problem areas on 

24 the prheline route and make recommendations regarding 

ait terrain stability based on the vegetation study. Is 

26 the result of that, that 1975 survey which you refer to 
Pag 


in paragraph 3 in a form yet that can be filed with 
this Inquiry? 
WITNESS DABBS: No sir, these 


objectives as stated on page 9 are objectives set out 
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| as part of the vegetative survey and that information 
“| is contained within the reports on each survey. So 
3 those surveys that have been published and filed 
4 =— that, information .is aia and as other surveys 
3 are completed that type of information will be included 
| Q Well, with specific | 
7 | reference to item No. 3, have you received,as a result | 
8 of the 1975 survey program an indication of the problem 
2 areas and recommendations regarding terrain stability | 
10 based on the vegetation study? 
ama A I have not specifically 
l2 as yet. It's being analyzed. 
143 Q But you anticipate that 
14 | you will? | 
| A I. OO, Ves. | 
16 | Q And when do you expect | 
1? | to receive that? | 
18] A As part of the report | 
19 that we just discussed. 
20 O In the next coupéie of 
21 months -- | 
| A Yes. | 
23 Q and AS poart. oF saat | 
24 M. Hemstock has agreed to produce. 
25 | A Yes. 
26 | Q And does the same answer 
27 apoly to items 4, 5,. and”6.on page 9% 
28 MR. MARSHALL: I'm not sure I 
29 understand that. This is just a set of the objectives 
30 


that apply to each of the survey programs. 
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2 MR. GIBBS: All right, sir. 

*' MR. MARSHALL: If I understood +- 
3 MR. GIBBS: I'll do it so you 

4 can understand it, Mr. Marshall. . | 
s) Q Mr. Dabbs, aS a result 

o of your 1975 survey program have you received informa- 
7| tion for right-of-way clearing and cost calculations 

8 based on shrub and tree cover? 

WITNESS DABBS: 

2 A That information has 

1) and is being calculated for the area south of 60 as 

oat: part of specifically that '75 program. The data 

ite | generated in that program has been used in those 
13 | calculations. : 
14 Q But) TMthougnt' that this 

Le 1975 survey program included the cross-delta route | 
16; plus a new routing in the Fort Simpson area. 

is A Well, sir, we're ae 
18 then what you -- or I have been confused by what you : 
2 mean when you refer to the '75 survey. There are three 
29 different programs we seem to be talking about: 
21 (1) the south of 60 case history study, the 1975 
22 cross-delta, and the Fort Simpson area. I would ask 
23 that you refer to them individually so that I understand 
a what ‘you're asking. 

25) | Q All rightthen, Mr. Dabbs, 
26 | as’ @> result of vour’ 1975" survey program, have you re- | 
27 ceived information for right-of-way clearing and cost | 
28 calculations besed on shrub and tree cover? 

29 A Let me try and clarify 


30 | that objective for you. What it is, part of any study 
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of forest communities in or generated on density tree 
Size, age, growth rate, etc., that information is 

an important fundamental part of a plant ecological 
study. This information is similarly useful to 
other people, such as our land, in our land section, 


and aur engineering section is interested and concerned 





with the clearing of right-of-way. I would say that 

as those reports are completed and that data is calcula 
ted, are calculated and tabulated, and if required by 
the lands people it is passed onto them. Now in the 
past it has, and I have reason to believe that they 
made a determination of denSities, tree Sizes, 
GMstribution, will Similarly be passeq along to the 
Pan section. EL te not my responsibility to do those 
calculations, but we have set it as an objecive to 


provide some of that information. 





Q Mr. HemsStock, will that 
information also” be’ passed’ on“co this” Inquiry? 


— 


ra 
WITNESS HENSTOCK : Yes. E 


= 


think that perhaps part of the confusion “< I'm not 


Ss 


aS 


Sure that I'm correct, but the specific objectives that 
Mr. Dabbs has listed here, as I understand it, Fa, 
te ail of the programe right trom L971 ons the [75 
survey program dealt with the cross-delta route and 
the new Fort Simpson area, the new routing to Fort 
Simpson. So the objectives apply to that, but the 
specific comments here may also apply to other 
Studies right from the start. 

Q Yes, well Mr. Hemstock, 


I may be wrong but it was my understanding that the 






. et . : tr | 
pet mee a 
eee NY - i 
ae as; os 
re 












a | 


. 
a 
xs ie has ts 7 tat eel a 
; a, a 7 oun ah ihe Nes 
ado 4 ,; Poy 2 Te wre -“— 
ab aodssmroi nk seit 20 $6 i 


| o's ‘eal 
_Lentpolése dashy #3 nerds pi {sdnensb seh 
of Intseu yfaetimiea at a thiade aa 
; A 


.coitooe basi to) as (bnsl ayo Bs dows ,efqosq x2 





5 Coe 


hen: songs bis bet eewesai et noidose pniteenipas % 









, jsda yse.blvyow DE .yaw~Rorsripiz to paiaselo: vain 
eloofe9 ai sfsh tod¢ bros betelomod) sts estoget ea0nd 26, 
yd bovlupes. 21 brs Radetucie bie beisiuoisa ots Sed 

ett ni-wov .medt odio beeasa at tt, efgooq, abaet orig 


ysdd fads evelled ot moeset aved Ll has yas ee Jesq 






















,eeele dert ,eeLdtensh, 20 noltsalmis¢sb # eben 

edz of prols Bexesq ad yiuslimte Ilfitw _ nodgudixtekb 
geont ob ot yiilidienogaes ya tom et 2I .aoksoae Saal 
ot ov.bbefdo as en 32 toe saved ow stud , enakts Luotso 


wlvemiotat todd bo, sptom ebivowyg 


garit Liiw ,dootemeH .14M 9 
1 
¢yzivupal aint of oo besesq od oels. mokdemroint 
I veo <ADOTAMEH BAanHTIW 


jon m'T >» nolegimaoo ends to t15q agqeiteg dshy Aatds 


fend ees conefdo oftioeqea end aud vdostxr0D mit dada Swe 







, 
7 
: viega ,t34 bnistazebnu I es) ,oxed bagelt, esd eddsd aM 
; év' off oo IT@Ll moxt adpis emezpotg edad to ifs of 
: bas sivuot atieh<-aeorp eds ntiw tiseb mseipotq yevare 
Gi Pot oJ pnitvei wen silt ysete noeamia land won ods 


oi3 sud. ,tedsd- oF. vlogs neviitostdo edad, 08 -oaqmi2 
tadso ot ylqgs cals vein eter etnammon pltivege, 


-Itete ofl con norm mm 


» 2? 509 ate sa iilew , aey ?) a: % aan 


| edt, todd pnibnasexebnu ‘yon om —— 


a De ( 


ALL WEST REPORTING L-TD. 


BUPNARY 2, RO. 











13545) 
Banfield, Dabbs, Gunn | 
Hemstock, McCart, Jakimchuk | 
Cross-Exam by Gibbs 
1973 results had already been contained within the 
material which was filed before this Inquiry. The 1974 


one you're going to produce in a couple of months or 


so. 


| 
| 
A Well, most of the 1974 
results have been filed with this last group of 


reports which we just passed out. The '75 results 
will all be published in due course and it will be a 
couple of months yet. 


| 
Q Yes, and what I am asking, 


| 





Mr. Dabbs, perhaps I should be asking it of you, is 
whether the 1975 results will contain information on 
each of the objectives detailed in items No. 4, 5, and 
6? 

WITNESS DABBS: The informa- 


tion which is used for calculating an estimate of the 





ereaing Ais “just eheS@type tor Mintormatidon thar deecris| 
’ 
bed, and yes, definitely that information on tree 
density, 
Size, rate of growth, etc. as it has been 
collected will constitute the data contained in the 


report which will be published as compkted, and I'm 


sure will be filed with this Inquiry. 
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Q The same thing will 
apply with respect to the growth characteristics of 
plant communities in the cross-delta route and the 
Fort Simpson area. 

A As that data is available 
and every particular study we undertake throughout such 
a broad expanse of country you are not always offered 

and, every 
opportunities to gather data specific to each/objective 
here, but as the conditions -- the situation within 
each of those surveys presented the opportunity to 


make those studies, they will have been made and those 


data will be contained within a report. 


No. 6 is not always an objec- 

tive that can be achieved through a survey such as the | 
Fort Simpson survey. We may not produce a classificatio 
that's of much value to Dr. Gunn. For instance in that | 


particular case, other surveys, definitely that has 





been the case. 

Q Yes sir, and to get 
back where I began before Mr Marshall ceased to 
understand, everything, all of the results you 
obtained through that 1975 survey program will be in 
the compendium report or whatever it is that is brouqht 
to this Inquiry in a couple of months' time when it's 
reacy. 1S. that correct, Mr. Hemstock ? 

WITNESS HEMSTOCK: Yes. 

Q Turn to pape il of your 
prepared evidence, please. Now, sir, here you're 
talking of revegetation studies, and I drrect your 


attention to the beginning of the third full paragraph. 
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"The research conducted at the test facility at 





Prudhoe Bay, Sans Sault, Norman Wells, plus 
numerous additional test areas in the Inuvik, 
Tuktoyaktuk and delta regions, have led us to 
conclude that revegetation on the pipeline and 
associated facilities is feasible." | 
With respect to each of Prudhoe Bay, Sans Sault and 
Norman Wells, can you tell me when the re-vegetation 


MR. DABBS: 


tests began? | 
A The Prudhoe Bay test-site 


-- I believe in all three cases they started in the 
Spmaing Of 9 71\. 
Q And in all three cases 
can you tell me what kind of tests they were? 
A I can give you a rundown | 


Gi general tests. If you want to go into specifics 


we'd have to start consulting each individual report. | 





Q Well, let's just have | 
the general to start with. 

A The anitial objectives 
from the outset were one of ssecies trials. Dr. Bliss 
briefly discussed this in his earlier testimony 
to this Inquiry. As at the outside of this revegetation 
research there simply was no information on the perfor- 
mance of the available varieties of grasses or 
legumes with regards to their potential for revegeation 
in northernfo the initial objective was simplySne 


of species trials. 


Q Meaning by that that at 
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each site you tried various species to see which one 
would grow. 
A That's qaite correct. 


Q And over what time span 





did you observe the ability of each of the species to 


survive? 


A Since the inception of | 
the program in 1971, the Prudhoe Bay and Sars Sault 
test-sites, the monitoring has continued in each of 
those plots, the Norman Wells test-site I have annually 
examined but have mt taken the time to quantitatively 
sample. 

Q And are you satisfied, 
Mr. Dabbs, that the results you obtained at Prudhoe 
Bay, Sans Sault and Norman Wells, are sufficiently 
representative that through each or a combination of 
them you can apply those results to the entire length 


Gi your pipeline? 





A Dp GRink. (S11 4.35 iO 
in my testimony as you read it to include plots in 
Inuvik, Tuk and delta regions, which have, as I 
described in an earlier panel, I greatly expanded the 
range of the work, the diversity of terrain, and 
climatic conditions, under which we have tested these 
various varieties and mixes and on the basis of this 
I will conclude yes, that it is feasible. 

ok) But your Inuvik, Tuktoyak 

tuk and delta tests are much more recent in time, are 
they not? 


A The Inuvik tests, some of 
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which I referred to, were started, sir, in 1970 by 


Dr. Younkin under the direction of Dr. Bliss while Seat 


at the University of Alberta. 

Q And the other two, | 
Tuktoyaktuk and delta? | 
A The Tuk sites also were 
started by Younkin. The delta sites have been added ~ 
in the past three years. 

Q And you're now satisfied 
that you have a representative set of test results 
that apply for the whole length of the pipeline. 

A I believe that we can 
state with all confidence that it is feasible and that 
we have outlined as appendices to testimony the 


continuing studies that will go on to establish what 


are the variations that will be required to be applied 
to our plans for revegetation in order to establish 





final specifications. 

Q All right, would you 
turn now to page 13 of your prepared evidence? 
Particularly the third full paragraph where you speak 
of a number of species proposed, for inclusion in the 
reseeding program being technically imported from 
Europe, introduced into North America some 50 to 200 
years ago. Now, Mr. Dabbs, since the import from 
Europe there has been a good deal of both natural and 
man-inspired selection of those species so that 
they will be the best growth for the particular 
area in which they are being grown. Isn't that correct? 

A Yes, that's a fair 


statement. 
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Q And that's so that the 
best -- so that man could produce something most 
Suited to its area and most suited to the use which 
was gOing to be made of it. 

A I'm not sure that I 
understand your entire question, but I think your 
latter point that the selection has been for specific 
uses is fair enough,yes. 

Q And the fact that a 
Species imported from Europe which successfully grows 
a forage crop in Southern Alberta, it doesn't follow 
how’ that is going to behave in northern regions. 
Does it? 

A It doesn't exclude it 
either. 

Q But. one cannot say, that 
because a type of grass grows a good hay crop in 
==at Calgary, it is going to, grow.well on a pipeline 
right-of-way near Inuvik. 

A That's exactly what I 
outlined for you when you asked me the objectives of 
the programs, revegetation programs in 1971. You're 
quite right, at that point in time we did not know 
the performance, what the performance of those would 
be under those conditions. 

Q So that Mr. Dabbs, what 
Significance is it that’ they belong to the same genera 
which are a natural part of the northern ecosystem? 
That doesn't help at all if you're going to bring in 


something which will not survive in a northern region. 
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3 A Well,.1I 'menot-certain 
: that I understand your question, sir. 
: MR. MARSHALL: It's related to 
: the all Sauaadnee ee genera, which are a natural part 
: of ecosystems. The editorial comment is not part of | 
: your question,).is that the answer? 
MRe» GLBBSEr.OeMr. Dabbsye vou 
: Say on page 13: 
: "Although 2: number of species proposed for 
pe inclusion in the reseeding program are technically 
a imports from Europe, all were introduced into 
= North American 50 to 200 years ago and all belong 
fa to genera, which are a natural part of the northern 
14 
ecosystem." 
a I understood you to want us to conclude that as they | 
et were of the same genera, that meant that they would 
fe propogate™in the-north as well=as they do in the 
- south. Was that not your intention? 
a A No sir, the intent of 
se the statem at was to point otsthat an fact they are 
me closely related to genera that naturally exist, just 
2 as the statement reads. 
23 
24 | 
25% 
26, 
27 
28 
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Q It is an interesting point 
but it isn't necessarily going to apply that it leads 
to a conclusion that they therefore will grow in the 


northern areas? 


A No, it is to state the fact 


that anything here used is related genetically to 





plant material that exists in the north. Nothing more 
than that. 

Q Now, sir do you see, and 
I am sure your going to say no, but let's put the 
question to you anyway; any danger that bringing in 
these species will lead to these species taking over 
some of Phe rete pace ee and replacing them, Laer 
invading? 

A I think I followed your 


question but it wasn't clear just what you were asking 





me and I am trying to cooperate. 

Q You said you followed the 
question? 

A Well-- 

Q Is there a danger of these 
species that it is planned to introduce, displacing 
species that are already there? 

A That was my understanding. 
And I would say that on the basis of the argument I 
have made, I would say the danger is minimal or non- 
existent. 

Q In your experience, Mr. 


Dabbs, can you relate any instance of this having 
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1 

2 happened? An introduced species having invaded and 

3 taken over from a native species in the settled areas 

4 of western Canada? 

5 Ae NGO] Li can't, 1 am arrara 

6 | myself, come up with an example where it has ever 

7 happened. 

8 Q Well, isn't that what has 

9 happened in many of the areas with the type of grass 

10 called quack grass? 

‘ge A Quack grass is successful 
12 Only in disturbed sites; sir. In agricultural fLreics, 
ils) roadsides, in your own lawn; that is technically a 
14 disturbance in closed natural community. | 
LS Q And you have never seen | 
16 quack grass take over from native cover, only where | 
ngs deenas been disturbed? | 
13 A I have never seen it | 
19 dominate, no. Q Have you seen it plant in 
20 a native cover? 
Za: AY LS Gould say, thae lL could 
22 believe that it can exist in a native community but-- 
23 Q And once it establishes 

24 TEself, it just expands ‘and expands and expands, doesn' 
25) it Mr. Dabbs? 

26. A Not in a closed community, 
27 not in a closed natural .community it doesn't sir. It 
28 does if there is some other disturbance, whatever the 
Ze type of disturbance. That is the reason it has been 


30 successful as it is as a weed because the competition o 
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a closed community has been in some way reduced and it | 


| 
is successful and at that point it expands, yes. | 
Q And don't you foresee this | 


happening with some of your species which you are going| 


to bring in from the south which don't normally grow 





here, them taking over in exactly that circumstance 
where there has been some natural disturbance of the 
native system? 

A They could exist as they 
currently do and as they have for several decades along 
disturbed sites, roads, around towns, around airstrips. 
Yes, they could continue to exist in continued distur- 
bed sites. 

Q Now sir later in that 
paragraph you say, after having spoken of Kentucky | 

timothy, | 
bluegrass and meadow foxtail and 7 you say, "Most are | 
circumboreal or circumpolar in distribution but | 
restricted to disturbed habitats. Red top is never 
found in Arctic regions but is common in jester Canada 
and has had sufficient time to migrate into Arctic 
areas if the environment had been suitable". What part 
of the environment Mr. Dabbs, do you believe to be un- 
suitable to red top migration? 

A I refer ; here, sir, to 
the general Arctic and sub-d&rctic environment as a 
whole. 

| Q Well, do you intend to say 
that 101s eae cold for tealtop: 


A In the very northern areas, 
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the tundra areas, yes sir, it probably is. 


Q And you intend in the more 





southern areas to say it is too wet for red top? 
eno cornet. 

Q And why-- 

A The point I make here sir 
is that the drainage systems, the Athabaska, the 
Saskatchewan; all of their river systems are drained 
eventually into the Mackenzie, have been draining 
through agricultural lands in west and northwestern 


Alberta since agricultural activity started. There has 


been all of the opportunities nature offers to a plant 
Species, to migrate. Particularly that of flowing 
rivers and streams in the Mackenzie River system 


itself. 





This species and a variety of 
red top has been used in Alberta for a long time and 
has not migrated north, it has not displaced any native 
plant material, plant species from any closed plant 
community: ‘Thats? all’ 1 sazd. 


Q Well, the central part of 


varieties are going to take root and displace native 
varieties unless it is in a disturbed area. Is that 
Correct? 
, A That is the only area in 
which they will be successful. 
Q Yes. But hasn't creeping 


| 
| 
your thesis Mr. Dabbs, is that none of these domestic 
red fescue and slender wheat grass had to come into 
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| 
these native areas from somewhere other than where they | 


are now found? 


A The two that you mentioned | 
Sir, festuca rubra, agropyon trachycaulum 
exist as a natural component of boreal ecosystems and 


Arctic ecosystems. They have evolved a place in North 





America. 


| 
Q And has the same applied | 
to Kentucky bluegrass, meadow foxtail and timothy ? | 


A The genus of each of those 





does exist in northern systems. The particular variety 
that may be used in itself has not been selected. 

Q Well, what I don't under- 
stand Mr. Dabbs is why you can say that varieties now 


used in domestic use in Alberta, for example, are not 


nce et a a TT 


going to take root or grow in the North, except in 
disturbed areas,when there appear now to be native 
grasses which must have come from elsewhere and through 
a process of selection, and took root and grew and are 
now native grasses. Why can't that happen again? 

THE COMMISSIONER: 

Well : is your point that 
if it were going to happen it would have happened by 
now. They have had every opportunity that dispersal 
over the whole continent occurs fairly swiftly and it 
has-- They don't appear up here yet so you are safe 
in predicting that if you introduce them here, and 


| 
they survive it will only be in disturbed areas. Is 
that what your getting at here? 


A Yes, sir I believe that's 
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a very good summary of conditions. 





THE COMMISSIONER: Well, let *s| 
stop for coffee. You can carry on afterwards. | 
(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) | 


| (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
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Hemstock, Dabbs, McCart, Gunn, | 

Jakimchuk, Banfield | 

Cross-Exam by Gibbs | 

MR. GLBBS:* “Sorryy I thought 
we were proceeding with the film. 

THE COMMISSIONER: i think we | 
Weatwecarry onowipyousdon Siminds, if youtaretan a | 
position and then we will see the film and then we 
will be a little farther along. 

MR. MARSHALL: We'll tell you 
when we have the popcorn ready, Mr. Gibbs. 

MR. GIBBS: I wonder who is 
sponsoring this film or whether it is going to be ete 
as an exhibit. | 

MR, CARTER: Cut the corn. | 

THE CHAIRMAN: Come on. Let's 
Get lonewith"it. | 

MR. GIBBS: Mr. Dabbs, will | 
you turn to page 15 of your prepared evidence please? | 
Do you have it? 

WITNESS DABBS: A Yes, Sir. 

QO By way of preliminary, 


can you tell me how deep the snow was on the snow road 


test Hno1g7sa'7Ae2 
A On the road itself? 
Q YES. 
A We would have to consult 


the snow road report which gives a very accurate | 
measurement throughout because the depth of snow was 
slightly different in different locations. For instance|, 
as Mr. Williams has explained to the Inquiry on the 


grades on the hills, there was a considerably more snow 
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applied there than on a straight and level. The -- 
generally, however, and I think that's all you are 
asking there were the snow pavement itselty. the 
processed snow pavement was approximately six inches 
thick. It's my recollection and there was another 
six or eight inches of compacted but not processed 
snow between the pavement and the tops of any tussocks 
Or mounds. 
So there is no 

one answer to your question because the depth of the 
snow between mounds could have been a couple feet and 
it could have been just a foot over the tops of mounds. 

QO Well, it would vary 
between one and two feet in thickness? 

A As a general statement 
without checking the report, I will accept that. 

Q You speak in Item 1 with 
a large decrease in percent of ground cover due to 


construction and use of the snow road. That decrease 


in. ground. covers => was the ground cover killed 


or did it grow again after one season? 

A Oh, it was not killed. 
By ground cover that may be a slightly misleading to 
people who are not familiar with quadra-sampling of 
vegetation but it's the ground covered by leaves. 
Those were in many cases knocked off or broken off and 
the plants that were not killed and those 
shrubs and have recovered. 


Q And so, your conclusion 
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is that there is no permanent damage then because of 


that snow road. 


A I'm just trying to see 
exactly whether I used those words or not but there is 


permanent effects in as much as the trees were removed 


e e e J | 
but there is no damage in my opinion. 
@) No, you say there is no 


Significant change in surface elevation, organic layer 


thickness, or active layer thickness)so . except 
that the trees are broken there is no lasting 
damage to the soil or the subsoil? 

A That's been our measure- 
ment. | 

Q Would you suggest, Mr. | 
Dabbs, that that test would be representative of what | 
will occur with snow roads throughout the length of | | 
the pipeline? 

A I think the best I can 
answer that, sir, is if, as I have worded it here the 
Snow roads are built in a similar inasmuch as they 
are have been completely protective of ground cover, 
both living and dead, then I will make the conclusions 
that I have;whether or not it's applicable to the rest 
of the route and it would have to be a question posed 
to someone such as Mr. Williams. 

Any descriptions that 
we have been given, the same type of processed snow 
road will be used throughout the route in that I would 


then come to these conclusions. 
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Q Then the conclusion is 
restricted to this that if you build a snow road in 


the same manner, in the same area, you will get the 


same results? 


A My conclusion 1S tau if 


you build a snow road in the same manner then the 


results will be the same, not necessarily restricted 


to the same area. 


Q I see. Regardless of 


where in the length of the pipeline -- 
A Aslong as it is built in 
the same manner. 


e) Could you turn now 


to page 17 of your prepared evidence, please? Where 
you talk about methanol spills and ‘in Item 1, you refer 


to 65% damaging effect on vegetation or reduction in 


plant cover. Again, was that reduction in plant 
cover due to the plant being killed? 


A That measurement was 


13561 








| 





a loss of cover -- ground cover -- of living materials 


and as the report indicated there is and has been a 


recovery of that. 

Q The full 65% has re- 
covered again? 

A Not the full 65, no, 
is slower. to recover particularly at this heavier 
conce:,tration. 


@) Well, how much of -- 


a a 


what 


percentage is permanent damage then from that sample 
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methanol spill? 


A I think that we can 
conclude permanent damage even yet. I think data 
that will be presented in a forthcoming erat will 
demonstrate the amount of recovery and that in itself 
couldn't be concluded as permanent so I'm afraid I 
couldn't answer -- give you a good answer. 

Q Of the reduction of 


plant cover of up to 65%, how much of that was moss 


and lichen? 


A I would have to consult 
the report closely to give you an answer. I'm sorry. 
QO Did you examine it that 


carefully to determine whether any moss or lichen was 


killed by the methanol spill? 


A Oh yes. 

Q You @.d. 

A Yes. 

@) And you say the research 


and 
is. continuing Seen results will be presented when 


available. When do you expect those further results? 

A In this case . I am 
referring to plans for even continued studies this win- 
ter so I'm afraid in this: case, I couldn't give you an 
accurate estimate of time when the report would be 
available. 

O What is the continuing 
research? Are you going to cause more methanol spills 
in different areas or are you going to monitor the ones 


that occurred or that vou induced in 1975? 
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A Lenin both. 

Q I see and what do you 
anticipate you will learn from more methanol spill? 

A The response or effect 
of methanol on different types of plants, the test I 
refer to here was in a open black spruce lichen 
forest area and we want to expand that to other types 
of -- at least, one or two other types of plant 
communities. 

Q And have you chosen the 
Sites where that will be done? 

A I believe they have. I 
haven't selected them myself but I believe the site 
has been selected. 

@) And the time when it 


will be done? 


A It would be in late sae 


The specific time isn’t that. critical. 

Q Are the tests, sir, of 
general application to the extent that one could say 
that when you have completed this winter's tests, you 
will have results which will apply throughout the 
length of the pipeline? 

A I wouldn't think that 
it would be applicable necessarily to all vegetation 
types. 

Q To all vegetation types, 
did you say? 


A Throughout the length 
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NO 


of the pipeline. 


3 Q Are you selecting certain) 


4 ones to apply the test to_or is it by random,at 
5 random that some will not be subject to tests? 
6 A Well, we're interested 


f in the effects on representative areas or areas that 


8 are representative of major plant community types at 





9 this.point.in time in the northern .areas. 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 
QO But when the results of 
those tests are available they will be brought to 
Cains) Inquiry? 

WITNESS HEMSTOCK: Yes sir, 


but as he pointed out, some of the work would not 


commence until next August. 


Q iso ey; i didn orhear .} 


A He pointed out that some 
of the work would not commence until next March or 
April, so it would be possibly a year hence before 
the results would be available. 

Q Ivmaya note bes hére ‘a> year 
hence. Would you look at the second last paragraph on 
page 17, Mr. Dabbs? I. take ih fixom, that. that: at ter 
telling us about how the domestic varieties of grass 
will grow.on the disturbed areas,’ nonetheless you're 
proposing to cultivate and harvest and seed some 
indigenous varieties of grass cover. 

WITNESS DABBS: Well,your 
statement is fair enough but it doesn't apply to that 
particular paragraph. 

O Well, I understand the 
paragraph to read: 

"Many of the varieties found to grow successfully 
in Northern areas are not grown commercially in 
large quantities. Consequently Arctic Gas engaged 
the services of a seed broker to assist us in 
writing seed multiplication contracts with 
certified growers." 


Doesn't that tell me that you're going to try and 
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1 produce enough seed of native varieties to seed the 
2 pipeline? 
3 A Well, let's look at the 
4 first sentence where I say, | 
a "are not grown commercially in large quantities." | 
6 | They are grown commercially in smaller quantities and | 
7 these are the varieties, some of the varieties that 
8 have been listed in the specifications which were 
9 attached as appendix to my panel 2. 
10 Q Well, Mr. Dabbs, pa 
coal not trying to fence with you. Let me put it this way, | 
12 do you intend to seed some native varieties on the | 
13 pieetine right-of-way, is that right? | 
14 A GMaves., Six fWhae Ss not | 
13 what we're talking about in this paragraph. | 
16 | Q That's what you're | 
i, talking about in that paragraph, is it? | 
18 A That's not what I'm | 
Bhs talking about in this paragraph, sir. | 
20 MR. MARSHALL: I think they've 
wad got two programs. 
pies A Yes. 
233 MR MARSHALL: That's what he 
24 | gets to. This one he's talking about commercial seeds, 
2) | and they've got some contracts to get enough quantities 
6 They have another program where they are harvesting 
27 native species and they'have that under another program| 
28 | Mr. Gibbs; but your overall point is right that yes, 





29 they are trying to gather these. 





30 MR. GIBBS: Well, we are at | 
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one on this, that you are attempting to get together 
sufficient seed of the native varieties to seed the 
miaght-of-way . Le sathateni gt? 

WITNESS DABBS: That statement, 
is correct with some qualification, in that the native 
seed we do hope to use is part of the seeding of the 
right-of-way, yes. 

Q And the reason for that 
is that you don't expect to have enough native seed 
to reseed the right-of-way, is that naahke pawn 

A We have no evidence to 
ehowethat+weewill have, so were.taking a conservative 
approach. 

Q And if you do have, 

Vola Wil. ele take1t rg lSe the native seed rather than 
introducing varieties from -- southern domestic | 
varieties. | 

A Well, sir, the evidence | 
of everyone associated with this research to date would 
indicate that there is a strong need, an important 
need for the inclusion of the agronomic varieties as 
specified. 

Q You would propose to 
introduce those even though you had sufficient native 
grass seed? 

A We are creating a hypo- 


- the evidence to date, and 


thetical scenaric here 
I make my statemen_ts specifically on the basis that 
the data at hand would show that there is a need.for 


the inclusion of the rapid-establishing agronomic 
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Hemstock, McCart, Jakimchuk 

Cross-Exam by Gibbs 
varieties for purposes of erosion control. That is a || 
fact everyone has before them at the moment. If that 
fact changes, we would certainly go along with your 
suggestion. 


Q Well then, how do you 


propose to use the native grasses then if you're going 





to put in the domestic varieties? 
A AS mix, either as a mix 


Or aS a supplement seeding, as a dressing to areas. 


| 

Q Do you expect then, as 

Dr. Vaartnou does, that the introduced grasses from the | 
southern areas are going to winter-kill either by peor 
or by disease? | 
A In time they do when they 


erundle in the vigour and (hey Teeeweplaced: | 


Q So that introduction is 





pugely a temporary expedientcy? | 

A For the reasons and the 
objectives set, yes sir. 

Q Because you want quickly 
tor get a cover to prevent) erosion, 

A Yes sir. 

Q And you don't think that 
that can be accomplished by seeding native varieties? 

A There's no evidence to 
conclude that. 

2) Will you now turn to 
page 18, please? The. Gizst! full paragraph you talk 
about the release of two unlicenced varieties. Would 


you explain to me the difference between a licenced 
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and unlicenced variety? 





A A licenced variety is 
One that which has undergone the many years of testing, 
selection, and has conformed to all the requirements 


set under regulations to the Canada Seed Act. It's 





a licencing process laid down by the Department of 
Agriculture. This is a process that takes many years. 
There are innumerable unlicenced varieties under test 
that's the objective of many people in the Department 
of Agriculture in plantbYreeding programs, a long process 
of testing, in some cases results in the culmination 
of a licencing of a variety for commercial production 
and sale in Canada. An unlicenced variety is one that 


has not undergone that same testing. 





Q Does it imply that by the | 
time it has become a licenced variety that there are | 
large quantities available? | 

A Oh no. | 

Q And do you propose to use 
some of those two licenced varieties for revegetation? 

A Sorry, in your question 


you said "those two licenced varieties". 


Q Well, the two you 
referred to. 
A Unlicenced varieties. 
Q Well, when you say "the 


release of these varieties" you're not implying that 
they will now become licenced? 
A No, they have not become 


licenced for the purposes I've described, and yes, we 
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propose to use them as they have now been released for 





this application by the Department. 

Q They have been released 
although they are not licenced? 

A Yes, the licencing is 
quite a-- for different purposes, six. 

Q I see,. and you propose 
to use some of those in your revegatation program. 

A Yes. 

MR. GIBBS: That's all, thank 
You, Sir. 

MR. MARSHALL: It's now a quar 
Pemepast four, Six, and @t wonder if we might have the 
film to conclude our day? 

THE COMMISSIONER: All right. 

MR. MARSHALL: Fine, Dr. Gunn? 

WITJESS GUNN: Mr. Commteetonea, 
this film was prepared about two years ago and it 
describes the biological research that was carried on 
for Arctic Gas by the consultants. It is, aepuoiie 
relations film so there are a few pro-pipédine state- 
ments in it which you can recognize and disregard, but 
basically it's very low key, it doesn't stress that 
as m any public relations films do, and I think it 
does provide a very good overview of the experimental 
work, particularly the disturbance tests. 

I suggest, sir, that you'd 
hetter come andusit pack mere SO yous can, ec=- 

(FILM PRESENTATION) 


(PROCEEDINGS ADJOURNED TO NOVEMBER 19,1975) 
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